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PREFACE

This is the final report on LMI Task 70-~19, "Criteria for
Airlift Eligibility of DoD Cargo." Air eligible DoD cargo is
DoD cargo which may be airlifted in accordance with DoD policy.

All other DoD cargo must be transported by surface.

Air eligibility of DoD cargo up to February 1971 was based
on military priority because priority airlift demand during the
Southeast Asia conflict exceeded military airlift capacity.
Interest was stimulated in economic air eligibility because of
the likelihood that in peacetime airlift priority cargo would be
substantially less than airlift capacity, especially with the ad-
vent of the C-5. As a result, studies of the role of peacetime
cargo airlift have been made by the Air Force, the Institute for

De fense RAnalyses (IDA), and Resesarch Analysis Corporation (RAC).

It is LMI's task to develop simple criteria to assist in
implementing economic airlift eligibility policy, drawing upon
the previous studies as appropriate. The objective of the
policy is to minimize total DoD peacetime distribution costs for
a given military posture. The task Goes not involve larger ques-

tions such as location of airports and seaports, or vehicle routing.

LMI reviewed the previous studies and sxamined the impact
of airlift on DoD operations and the requirements for air eligi-
bility implementation. Information and advice were obtained
during the study from personnel in DoD, IDA, RAC, and commercial
sources involved with DoD transportation. We wish to acknowledge

their valuable assistance.
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SUMMARY

Previous policy permitted airlift of DoD cargo which had
high military priority. Priority requirements during the
Southeast Asia conflict exceeded military airlift capacity,
hence no other air eligibility criteria were considered neces-
sary. However, as the Southeast Asia conflict phases down,
priority is not expacted to generate all of the cargo which the
Military Airlift Command (MaC) fleet will be capable of carrying
within the peacetime flying hour program required for'essential

training.

Under Task 70-19, LMI was requested to develop criteria for
selecting for airlift the most appropriate categories of cargo
from an overall DoD-wide cost effectiveness standpoint. IMI's

study was confined to intercontinental shipments.

The use of economic air eligibility criteria will result in
significant savings and cost avoidances--about $60 million in
FY 1972--without adversely affecting mobilization material re-
serves. Even greater savings or cost avoidances can be obtained
by FY 1975--perhaps $100 million per year--as the supply manage-
ment system develops more fully, the MAC fleet reaches its full
C-5 complement, and more data become available for refining the

economic criterion.

Savings will be generated through the use of cargo airlift
within the capacity of the flying hour program primarily for

two reasons:




1, It is cheaper to move cargo by such airlift because
the incremental costs to DoD are those relatively
small costs of carrying cargo on partially full air-
craft. Those incremental ccsts are less than sea-

lift costs.

2. Airlift is faster than sealift which permits a re-
duction in. the amount of stocks in the transportation

pipeline.

Therefore, the more expensive the cargo that is airlifted, the

greater will be the savings. Consequently, dollars per pound--
that is, the replacement price of the item divided by its

weight--is the best single, simple, reliable criterion of air

eligibility. A more precise criterion--the difference in cents-

per~-ton-mile between airlift and sealift costs, taking into con-

sideration inventory savings-~is too complex for implementation
now, even though efforts are already under way to apply such a
criterion. Alternately, classification by groups is inaccurate
because the range of item cost factors within each group does
not permit reliable air eligibility classification of items.
However, the criterion of dollars per pound will permit the re-
covery of 80% of the potential saving and cost avoidance theo-
retically possible with the more precise criterion, and it has

the advantage of being simple enough to be applicable now.

For the fiscal year bsginning July 1971, LMI recommends
that all cargo which is about $3.87 per pound or more be declared
air eligible. The $3.87 per pound figure results from our cal-
culations which are described in this report and the Appendices.
Any figure from about $3.75 per pound to $4.00 per pound is
equally satisfactory as a criterion because of the uncertainty

vi
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in the data base. However, $3.87 per pound is the figure which
em2rged from the data values LMI used and hence we refer to it

as the recommended figure.

Items which are air eligible under the $3.87 psr pound cri-

terion will be coded air mandatorvyv--that is, routine overseas

shipment of such items (outbound and retrograde) should be via
airlift--unless there are special reasons why no saving Qould
result if shipped by air. For example, since inventory savings
represent the majof portion of total savings, an item should not
be coded air mandatory unless airlift will result in some inven-
tory reduction. Items which are expected to be in a surplus
position during the next year or have an overseas depot reorder
point which is not responsive to actual order and shipping time
should continue to be transported routinely by sea. Another
special reason limiting the use of peacetime airlift is considera-
tion of wartime or emargency requirements. Inventories should

not be reduced at the expense of mobilization reserve stocks.

Retrograde capacity equals outbound capacity but retrograds
cargo shipments total far less than outbound. Therefore, most
retrograde items may be routinely airlifted with additional
savings if administrative arrangements are convenient. The total
savings in retrograde are relatively small (perhaps $9 million/
year). Therefore, it should be optional for each DoD component
to designate airlift of retrograde items with a price per pound

which equals or exceeds 75 cents,

Short shelf life items inherently have a higher storage
cost than other items. Therefore, the air eligibility criterion
for short shelf items should be modified on a graduated scale re-
flecting shelf life. The recommended value«s are tabulated in
this report.

vii




Adjustments to the criterion will be required subsequently
to reflect actual experience and improved data on cost factors,
requirements, and capacity. Such adjustments based on experi-
ence are the only way to take full advantage of the capacity
generated by the flying hour program. Therefore, the process
of developing and using economic criteria should be cyclic:
Annually, OSD should issue the economic air eligibility criterion
for the Services to use; they in turn should provide OSD with
the data required for determining the criterion for the follow-
ing year. The model which LMI used and the calculations in ar-
riving at economic criteria and savings are described in the
report and may be used by 0SD for future calculations. The pro-
cedure is flexible and responsive to changes. Periodically, the
data supporting the procedures should be reappraised and refine-

ments introduced.

An implementation plan is included in this report to show
that the economic airlift eligibility criterion can be adapted
to existing DoD procedures and to show how it might be phased
in. There are several DoD Directives and Instructions that need
to be modified to fully use the economic air eligibility cri-
terion. DoD Directive 4500.9, "Transportation and Traffic Manage~
ment," needs to include a DoD policy statement concerning the
economic air eligibility criterion. The Uniform Materiel Move-
ment and Issue Priority System (UMMIPS), DoD Instruction 4410.6,
must be modified. Refarences to DoD Directive 4500.9 should be
included in provisioning and supply documents. Documents con-
cerned with transportation challenges should be revised to
reflect the new criterion. Proposed changes to the documents

are included in this report.
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LMI's suggested criterion of $3.87 per pound is based on
the mid-points of many data with large uncertainty. Therefore,
we have calculated the potential airlift savings using a wide
range in input data. In all cases, it appeared that substantial
savings can b2 obtained, justifying implemeatation of economic
air eligibility. While there is no guestion about the desir-
ability of economic air eligibility, the precise criterion still
is uncertain, and it is doubtful if a significant improvement
in the criterion can bz calculated without the experience gained
from implementation. Moreover, it would not pay to postpone
implementation and the immediate savings likely while continuing
the search for a refined criterion that would make it possible
to achieve a small additional portion of the total potential

benefit.
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I. INTRODUCTION

On 18 March 1970 the Assistant Secretary of Defense
(Installations and Logistics) asked the Logistics Management
Institute (LMI) to undertake Task 70-19, "Criteria for Airlift
Eligibility of DoD Cargo."1 This document is the final report
on that task. The Introducticn discusses: (a) the purpose of
the task, (b) the background of the subject, (c) the scope of
the IMI effort, (d) the study approach used, (e) a description
of the present distributibn system as it pertains to air eligi-

bility, and (£f) the organization of the remainder of the report.

A.  PURPOSE

The task is oriented toward developing rules for determin-
ing whether goods shipped routinely overseas during peacetime
by the Department of Defense (DoD) should move by air or sur face
transportation. Task Order 70-19 recognizes that airlift capa-
city is increasing because of the entrance of the C-5 aircraft
into the DoD inventory. The task order also states that current
policy may not provide the basis for the most economic use of
the DoD transportation capability: that is, the present criterion
for determining airlift eligibility deals primarily with priority
of need.2 Inventory reductions and other distribution system

cost savings were not considered previously. Therefore, IMI

lA copy of the Task Order is included as Appendix 1.

2DoD Instruction 4410.6, "Uniform Materi=l Movement and
Issue Priority System (UMMIPS) ," 24 August 196%. The February
1971 revision allows for airlift on an econcmic basis. However,
a procedure for determining the economics of airlift is not
spelled out there or in any other regulation.

1l
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was requested to examine all categories of peacetime DoD cargo

which might be candidates for airlift and tc develop criteria
for choosing the mode of shipment from an overall, DoD-wide

cost/effectiveness standpoint. !
B. BACKGROUND ’ g

The large surge in the overseas demand for supplies during
the last five years has put great pressure on the nation's inter- ;
continental transportation system. Early in the Vietnam war,
cargo was moved primarily by ship because the capacity of airlift
was limited and was being used for passengers and top priority
cargo. Capacity increased substantially with the introduction of
the C-141 aircraft and the greater utilization of commercial air-
lift, No C-1l41s were in use in 1965, but 234 were in use in 1969.
Commercial airlift expenditures increased from $214 miliion in .
1965 to a peak of $605 million in 1967 with $551 million in 1969.1 ]

However, even with the increased airlift capacity, the amount of

overseas cargo requirements was so large that not all top pri-
ority cargo was airlifted. Many high priority shipments normally
eligible for airlift had to be diverted to sealift. To further
insure that the available airlift was used efficiently, a review

system was instituted to "challenge" shipments as to their

appropridteness for airlift.

Reductions in overseas military requirements are beginning ;
to change the airlift situation. Withdrawal of U. S. forcas
from Vietnam and the lessening of combat activities there have

reduced the demand for movement of personnel and material to the

lhearings before the Subcommittee on Military Airlift of the
Committee on Armed Services, House of Representatives, 9lst
Congress, 2nd Session, HASC 91-51, p. 6508.
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area. The national approach of a "low profile" elsewhere in the
world is reducing the number of gecographic areas to be supplied
as well as the size of the peacetime forces maintained overseas.
The result is a diminishing demand for intercontinental trans-

portation by the DoD.

Airlift capacity, on the other hand, is growing. The C-5
aircraft will provide more than enough airlift to meet peacetime

priority airlift requirements.

The purpose of MAC organic airlift capability is to trans-
port combat forces and their material and supplies during hos-~
tilities. To perform this function, the airlift forces must bes
maintained in a high state of readiness because delays encountered
by moving combat forces by ship, or during mobilization of a moth-
balled airlift force, would not bz acceptable during a contingency.
To maintain a high state of readiness the airlift forces must fly
enough to train the flight and maintenance crews, and cargo must
be airlifted to train the aerial port personnel. This flying
program will, as a byproduct, generate over 2 billion ton-miles
of cargo capacity in FY 1972.l The use of that capacity to move
peacetime cargo provides an opportunity to reduce DoD's overall

distribution cost.

This last point has been recognized by the 0OSD and the
Services. Several studies hiave been, or are being, made to
determine what items can be shipped economically by air, con-

sidering inventory reductions and other distribution cost savings.

A recent study by the Institute for Defense Analyses (IDA)
developed broad guidelines regarding policies and procedures to

take maximum advantage of intercontinental transpo:rt capabilities

1Ca1cu1ations are given in Table 3-6.




of the mid-1970's.1 Airlift and sealift costs were developed
through the application of cost analysis techniques using

official financial and program documents.

The Research Analysis Corporation (RAC) efforts were initiated
in 1965 in support of the Office of the Deputy Chief of Staff for
Logistics, Department of the Army.2 RAC's initial study concen-

trated on the cost data and cost medel. A 1969 RAC report docu-

mented the procedures, resulting estimates of the air ton-mile
demand, and the savings if all economically air-eligible commodi-
ties were airlifted. A follow-on study has improved the formulas

and the data used to select items for airlift based on economics.

The Air Force has examined the economics of transporting car-
go within the framework of their Airlog 70 study program.3 Their

study provided an insight into the relative importance of various

distribution cost elements. About one-half the tonnage shipped

to overseas Air Force activities was found to be air eligible.

The completion of the prior studies demonstrated the value
of the concept of economic air eligibility. Accordingly, it was
requested that LMI, using the previous studies as a foundation,
develop an appropriate criterion for the Services to use in

designating cargo for air shipment.

1R. F. Stryker, et al., Resupply in Peace and War by C-5
Airlift and by Containership, July 1969, IDA/WSEG Report 141.

2This is a continuing effort. A report has been published:

Lawrence G. Regen, et al., Economic Use of Military Airlift and
Sealift for Overseas Shipment in Peacetime, January 1969,

Research Analysis Corporation Report 64 (RAC~-R-64). The follow-
on effort is reported in Selection of Items for A Shi

an Economic Basis, Research Analysis Corporation Report 116
(RAC-R~116) , February 1971, Ray M. Clarke, et al.

3 Economics of Cargo Shipnent, Airlift versus Sea '
Alr Force Logistics Studies, Airlog 70 Phase III Report, January
1969, Air Force Logistics Command (AFLC).
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C. SCOPE OF IMI EFFORT

The LMI task is oriented to that portion of the overall
distribution system concerned with intercontinental transporta-
tion. It is on that leg of the distribution system that airlift
offers the principal cost reduction opportunity. The trans-
portation time on the continental leg is too short to permit
the difference between surface and airlift to be translated

into cost reductions within the scope of the current task,.

The primary mission of the airlift forces of DoD is to be
ready to move combat forces whenever and wherever necessary in
the world. Therefore, for this task, we have assumed that the
size of the MAC fleet and its flying hour program has been pre-
determined. Once those decisions are given it is only nzcessary
to examine how to utilize the resulting resources in peacetime

to move DoD cargo.

The DoD system for procuring, storing, requisitioning,
issuing, transporting, and receiving material is very complex.
Also, elements of the system vary greatly in their sophistication
and mathod of respondihg to changes. Criteria for air eligi-
bility while primarily concerned with transportation, influence
many parts of the distribution system. It is beyond ths scope
of the study to treat the whole distribution system. As a result,
it is necessary to work with the distrihution system as it exists,
initially modifying as little as possible to implement air eli-
gibility criteria. Therefore, this study does not deal with:

(a) oppottunities to improve the distiibution system in other
ways, such as revised vehicle routing, CONUS air haul, containeri-
zation, expedited order processing, direct vendor shipments, etc.,

nor with (b) daily traffic management problems.




There are two advantages to this narrow scope: first, there
may be cost savings using overseas airlift which can be obtained
immediately under existing procedures without waiting for a
solution to other problems. Second, construction of a comprehan-
sive model embracing all the other issues would take well beyond
the time frame of the IMI task and may be beyond che present

state-of-the-art.

A decision model for air eligibility must be able to interact
with other elements of the distribution system if it is to remain
useful as the other system elements improve. The model we pro-
pose has that necessary property--it can assist evaluation of
the distribution system and it can respond to changes in the
system. For example, outputs from the model may be used to assist

in estimating:

1. the value of a day saved anywhere in the system,

such as waiting for transportation,

2. the amount of money that could be spent to improve
efficiency and still not increase overall DoD

costs, and

3. the value of alternative inventory policies and

procedures.

Improvements in any of those three areas would in turn affect

cost factors which are inputs to the model. i

The use of commercial airlift instead of, or in conjunction

with, military airlift is relevant in the general discussion of

DoD airlift of cargo. The task order does not require us to
address this complex question in depth, but rather that ". . .
appropriate consideration will be given to: c¢. Most efficient




use of military airlift capacity and extent of use of commercial
airlift.” In fulfillment, we present in Section V a discussion
of several possible "rules" for defining a split between commer-~
cial and military airlift of DoD cargo and the adaptability of
the proposed criteria to such rules. We do not recommend a spe-
cific rule; we only show that the air eligibility criteria can

accept and adjust to a rule.

D. STUDY APPROACH

As mentioned earlier, there has been «onsiderable study of
criteria for determining the mode of transportation for overseas
cargo. Some of the criteria investigated were simple administra-
tive rules which did not necessarily depend on economics, while
others were based on economics but were applied to a part of the
distribution system. Understanding those criteria and their pros

and cons was the first of five study steps.

The next step was to .ook at the practices of the military
services in: (a) transportation organizations--Military Airlift
Command, Military Sealift Command (MSC),1 Military Traffic Manage-
ment and Terminal Service (MTMTS); (b) inventory management; and
(c) financial aspects of transportation. An understanding of
those areas is necessary to be able to develop criteria that
will be practical and meet the DoD objective of cost effective-

ness.

The third of the five steps was to develop a theory upon
which the criteria could be based. The theory may never be
visible to supply and transportation personnel using the criteria,
although understanding it is vital to the acceptance of the

criteria.

1MSC was formerly Military Sea Transportation Service (MSTS).




Step four involved the development of an implementation
plan for reducing the criteria to prhetice, The plan had to:

1. Ba practical. It nuat permit and encourage the use
of the vriteria by the pearaonnel performing the
supply and transportation functions.

2, Provide feedback. OSD and the Servicaeas must know
how coat/effective tha criteria are,

3. Be timely. Values of the cxitaria must be based
on current or very recent data to provide a use-
ful tool for the next time period or cycle.

The final step in the LMI approach was to examine the im-
pact of the proposed air eligibility criteria in specific trans-
portation and supply areas.

The investigation of air eligibility requires considerable

data not only on transport systems, but also on the cargo to be
shipped. Data on the demands placed on tranaportation must:

1. represent peacetima operations,
2. include all cargo shipped,

3. cover a sufficient period to remove seasonal

variations, and

4. be detailed to the degree that different criteria
could be analyzed and differences in the results

notaed.

Considerable effort during previous studies was devoted to
collecting transactions and other data., None of the data were

really representative of future peacetime years. LMI selected




the 1968 dAata base davelopad by “Acl an being most convenient,
That data bama containe oversasan demaincis for Fimcal Year 1968,
While the age . the date bana may ralae quantlonn an to fta
appropriateneasn for making decisjonn affaating the 1970 dacade,
it 48 the most recant year tor which pencatime denand and cata-

L

log data ave available for nunlynxu.)

Tharae fora, that data hase 18 conaidarad aufficient for de-
vaeloping the injtial eriteria for fmplomenting economic alrlife,
It is recognised that the data base im not repraesentative for
subsequeni ealculations of the eriteria, Ad a result, tha lwple=-
mentation plan we propose provideaa for using morea curvent data
for the datermination of subsequent yaars' eriteria values,

E. DISCRICTION Of CURRENT SYSTEM

The following paragraphu describa the Dob diastribution
proceasas ralevant teo criteria for economiec alr eligibility of
cargo. The description is limited to requiamitions originating
overseas for routine resupply (in contraat to those involving
urgency of need)., Time atandards for the poerformance of the dia-

tribution processea are listed in UMMIPS.3

X, A requisition for goods is submitted by an oversaas
depot or base to tha Inventory Control Point (ICP) managing thoae
gooda. The %ime of the raquisition and the quantity requasted
are basod on guidance from the theater commander and the ICP con-
cerning, among othar things, safety atocks to bs maintained, the
oxder and shipping timea (0&ST), reorder point (ROP), and the
financial situation. The requisition contains the Federal Stock

1&. Regen, op, ¢it., Volume I, Chapter 3.

2;9;1.. Volume 2, p. 161, Figure El.

?gn_gig.. Inclosure 2, p. 4.
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Numbeyr (I8N) of the item desirod, and the UMMIPS priority deasig-
nator and the mtandavd or required delivery dute in accordance
with UMMIPS., The raequisitjon is aubmitted to the ICP for action,

2. Upon yaceipt, the ICE chacka the inventoriea of the
itom to Jdetermina the proper source for filling the requiaition.
It. then ilssuvas b ralease order to a mtock point to pack and aship

the goods,

Poriodically, the worldwide invantories are reviewed
to the axtent poasible by the JCP to determine if there are ex-
cesa atoukAa anywhere that need to be transferred or if there is
a nead to procure more inventory. The derislons of when to buy
and how nuch to buy are based not only on the atocks on hand in
daepots but also on tha amount of atocks that are in transit from
CONUS to oversuas dupots.

3. The CONUS depot receiving the release order checks it
for completeness and correctness, nhotes the required delivery
date and dotermines the mode of Lr.naportation to be used. The
depot packs the requested quantity and aends advance documentation
on the shipment to ita military service clezxrance ortico.l When
the shipment is approved by the clearunce ice, the depot ships
the goods to the appropriate port.

4. The clearance offices of the military services examine
the documentation on shipments (especially shipments to he trans-
ported via air) to detarmine the appropriateness of the quantity,
the transportation routing including mode of tranaport, size of
the item, weight, density, and requisition age. If the shipmant
was routed for airlift, but fails to meet challenge criteria,

lThe military service clearance offices include ths Naval
Transportation Coordinating Offices, the Air Foxce Cargo Manage-
ment Division, and the Army Logistics Control Offices.




1l

tho clearance offjice raeroutes it for surface (ship) movement.
One of the challenges that an air-designated shipwment must
meet ims whether the rnquircd'dolivery date can ba met uasing
surfacaea tranaportation. If mso, it will be diverted. PFinally,
the goods reach the requisitionar and are ia@su -d as needed.

F. QRGANIZATION OF THE REPORT

The raport is organized as follows:

1. Section II, Theory fo) lconomic Ajr Eligibility Cri-
torja, provides the buais from which the criteria are developad.

2. Section III, The_Criterjon, presents the criterion to
be used, and discusses the need to reavaluate the criterion

value as conditions change,

3. Section IV, Implementation Plan, describas: (1) how
the proposed criterion can be put into use and who wiil be in-
volved, and (2) the feedback system required to keep the cri-

terion viable over time.

4. Section V, Impact of Criterion on Related Topics, pre-

sents separate discussions on a variety of topics related to the

distribution system and air eligibility criterion.

5. Section VI, Recommendations, summnarizes those actions
that ILMI believes should be accomplished.

6. The appendices contain derivation of the formula,
description of the model, calculations of the criterion, data

requirements and drafts of proposed policy statements.

For those who must make the dggision concerning the criterion,
Sactions III, IV and V will be most valuable. For those who put
the criterion into practice, Sections III and IV provide the neces-

sary information. For those personnel charged with programing
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and supervising the analytical procedures, the appendices are
tha most important parts of this report.
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IXI. THEORY FOR ECONOMIC AIR ELIGIBILITY

This section presents the theory for use of the inter-
continental airlift resource tec carry cargo during peacetime.
The theory consolidates previous analyses of peacetime economic
air eligibility with provisions to factor in quantitative re-
lationships of mobilization material requirements and other war-
time considerations. First, we discuss the objective of economic
air eligibility and the necessary underlying assumptions. Then,
in several subsections covering costs and war requirements, we
derive the theory for optimum economic use of intercontinental
transportation resources. Finally, we illustrate the calcula-
tions of the DoD costs for selected amounts of airlift. It can
then be seen that the potential savings from peacetime use of

airlift are substantial.
A. OBJECTIVE OF ECONOMIC AIR ELIGIBILITY

The cbjective of economic air eligibility rules or criteria
is to provide transportation mode classification for overseas
cargo thch minimizes total DoD costs in peacetime while satis-
fying military requirements. The principal intercontinental DoD
cargo airlift element is the MAC fleet. The primary mission of
MAC is rapid deployment of combat and support forces in time of
emergency. In order to respond to emergency redquirements, MAC
must exercise its airlift forces on worldwide logistic support
routes during peacetime. This exercise, called the peacetime
flying hour program, generates cargo-carrying capacity as a by-

product.

13
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Some of this peacetime cargo-carrying capacity is required
and used under existing procedures. For example, there are pri-
ority requirements in peacetime, as when a key unit in the field
is short of some supply item. Also, there are special military
missions and airborne troop exercises which use some of the air-
lift capacity. We presume that all such military requirements
are primary and that airlift space will continue to serve such.
requirements first, as in the past. Thereafter, if space is
available, economic considerations should determine to what ex-
tent the otherwise unused capacity should be used. Complete
utilization of the MAC capacity generated by the flying hour
program may not be prudent, despite the appeal of putting cargo
on partially filled MAC aircraft. The criteria to be developed
must provide a simple test for each item to be shipped overseas
so that if all items are shipped in accordance with the criteria, -
DoD costs will be minimized without degrading mobilization re-

serve or priority requirements.

B. FORMULA FOR DISTRIBUTION COSTS

An essential step in the economic analysis is the determina-
tion of DoD costs for intercontinental airlift and sealift for
identical requirements. Accordingly, this subsection lists the
coét elements, discusses the degrees of aggregation appropriate
and presents the resulting formula. The formula is not new or
significantly different from others available. It was used to

explore points not considered in prior studies.
l. Cost Elements

The relevant cost elements are:l

1A more detailed breakdown is given in Appendix 2.

L3
[}
[P
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a. Packing

b. Inland Haul (CONUS and Overseas)
c. Port Handling

a. Intercontinental Haul

e, Inventory

Packing costs are those costs involved in preparing
an item (which may already be packaged) for shipment from a
CONUS depot or warehouse to an overseas location. The costs
include those of crating, weatherproofing, or blocking: or the
costs for a carton for an item; or some prorata cost of a con-
tainer. The type of packing, and hence its cost, may depend
on the anticipated shipment mode or upon the storage conditions

required overseas.

Inland haul covers the cost of movement from the
CONUS depot or warehouse to the APOE or POE, and the cost for
the overseas inland or local leg, i.e., from APOD or POD to
either the overseas depot or the first Jdestination field ac-
tivity.

Port handling costs include the terminal and ware-
housing costs and port handling costs at APOE, POE, APOD, and
POD.

Intercontinental haul costs include either the line

haul costs for the ocean vessel or for the aircraft.

Inventory costs are those one-time costs associated
with the purchase of stock for overseas depots and the trans-
portation pipeline which supports those depots, as weil as the

annual holding costs for such stock.

2. Agqregation

Costs can be calculated by different degrees of
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aggregation. The distribution costs for the items shipped over-
seas include all the costs for each element described above,
applied individually to each item each time it is shipped. A

determination of such costs in complete detail would be imprac-

tical, particularly if we consider collecting the data for each
cost element for each item. This determination can be simpli-
fied by aggregating in several ways, including (1) the items

may be put into material classes or groups for which cost ele-

ments are presumed to be homogenous; (2) the cost elemenis may

ba aggregated or averaged--for example, intercontinental haul
costs may be averaged and the same rate applied regardless of
origin and destination; or (3) the variation of costs over
time may be smoothed, for example, by amortizing the stock

purchases.

IMI chose to aggrecgate the items by federal stock
c"asses because the inaccuracies in developing the total costs
and cviteria were not significant. Subsequent transportation
mode classirication of items within a class cannot rely on ag-
gregated factors because of the variance. This complication

coes not affect the calculations in Section III.

3. The Formula Used

Distribution costs are related to distance, mode,
volume, weight, item price and commodity classification.l We
have assumed the relationships are linear except for commodity
classification which was omitted because the resulting error
appeared negligible. We have alsoc assumed that sea packing
and port handling costs depend on volume only while air packing
and port handling costs depend on weight only. Inland haul

1A more detailed rationale appcars in Appendix 2.
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costs have also been omitted since the difference between the
inland costs associated with airlift and those associated with

sealift appeared insignificant.

The resulting formula was applied to each Federal

Stock Class (FSC) to determine the DoD distribution cost if air-
lifted, C

. 34 .
A’ and the cost if sealifted, CTS'

CPA XW+ Mx CA x max (W, V/200 cu.ft. per ton) (1)

CPS xV+Mx CS x max (W, V/40 cu.ft. per ton)

+ I xAt xP (2)

Air Packing and Port Handling Cost, $/ton

Weight of Items, tons

Length of Intercontinental Shipping Distance, miles
Airlift Rate, $/ton-mile

Volume of Item, cubic feet

Sea Packing and Port Handling Cost, $/cubic foot
Sealift Rate, $/measurement ton-mile

Cost to Hold and Amortize Item, % of item price/year
saved by airlift

Time Saved by Airlift, fraction of a year

Price of Item, $

Development of the formula was relatively easy in view

previous studies by RAC, IDA, and AFIC. Determination
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of the appropriate data to use in the formula, however, is not
straightforward. PFor example, information available on the
cost factors varies widely. 1In fact, the largest single cost
saving depends on inventory reduction, and inventory plays a
vital rcle in war as well as in peacetime. So, we turn next

to war requirements and their relationship to inventocry.

C. WAR REQUIREMENTS

Since peacetime inventory may become wartime assets, the
role of both peacetime and wartime inventory must be consider-
ed beafore choosing airlift because of potential reductions in
the peacetime pipeline. Inventory exists at several points in
the distribution system--in CONUS and overseas depots, in CONUS
and intercontinental pipelines--both in wartime and peacetime.
For some items, a reduction in peacetime inventory in the inter-
continental pipeline would reduce the amount of inventory avail-
able in wartime without making any reduction in the requirement
for that inventory in wartime. For example, there is a mobilif
zation reserve material requirement for bombs both to £fill the
wartime sealift pipeline and bacause th: rise in requirements
immediately after D-Day exceeds the start-up capability of the

factories.l Reduction in the peacetime inventory of such items

1The total material required to support planned mobiliza-
tion (including assets on hand if any) is called "mobilization
material requirement" by JCS. The difference between this re-
quirement and the material required for peacetime, is called
"mobilization reserve material requirement" by the JCS and the

Army, "war readiness material" by the Air Force, and "war reserves'

by NATO. Referen:es, Dictionary of United States Military Terms
for Joint Usage, Joint Chiefs of Staff, Pub. 1L, December 1964;

Dictjionary of United States Army Terms, Headquarters, Department
of Army, AR 320-5, April 1965; and Air Force Glossary of Stand-

ardized Terms_and Definitjions, Department of the Air Force,
AFM ll-1, January 1967,




e

19

through use of peacetime airlift would not reduce the mobiliza-
tion material requirements if sealift is the routine transporta-
tion mode in wartime. Consequently, the inventory benefits of

fast transportation would be lost.

On the other hand, no mobilization stocks are required for
some items because of the availability of a large commercial
source. In such cases, reducing the peacetime inventory by use
of airlift would not reduce wartime responsiveness. Therefore,
such reductions should be made in peacetime if economical. An
example of a hypothetical product in this category might be

illustrated as follows:

Requirement in Units
if Peacetime Shipment

is by:

Sea Air

Pipeline ) 40 5
Safety stock for normal peacetime

demand and delivery variation 30 30
Safety stock for pipeline inter-

ruption during contingency 30 45

Total 100 80

In practice, many factors influence requirements and
assets, viz., ratio of usage in war vs. peace, variability in
demand and delivery, whether adequate mobilization reserve
material exists, multi-echelon vs. single echelon depots, avail-

ability of airlift in wartimel, nature of industrial sources,

le. RAC-R~-116, p. 11, where it is stated that wartime air-
lift be guaranteed for whatever items have been "budgeted for and
procured on a normal air movement concept." In the IDA/WSEG 141
Report, Vol. 1, p. 67, such a plan is considered too risky.
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whathor the peacutime oparating stocka are the only assstas al-
lowed, and the pcsaibility for safety stock reduction through
availability of airlift to correct lhortnq.u.l The aituation
is too complicatad to permit caay ganaeralimation, uvapacially
with limitod data on the proportion of itema influenced by each
of the factors listed above. PFurther study is warranted but

is outside the scope of the currant taek,

In wartime aftor deploymant it ia expacted that tho MAC
flying hour program would be 8 teo 10 houra pay day, equivalent
to an expansion of annual outbound chrgo capacity te about 4
billion ton-miles, including the full complement of C-H'®m, Alr-
lift priority cargo raquivamenta during the Southanat Aaia con-
flict exceadad 4 billion ton-milea in IY l968.2 Assuning these
figures as typical, there would probably be little residual
capacity dapandable enough for planning routine resupply in war-
time after deploymant.

Consequantly, the peacetime economic benefits appear at-
tractive enough to risk the uncertainties of supply in war only
for the items with the most payoff. A siynificant nunber of
such items probably can bes economical!y airliftad in peacetime
without reducing wartime capacity or readinesa. Also, a sig-
nificant number of items probably cannct be airlifted with
appropriate inventory reductions without undue risk. Theraeforae,
until further study clarifies the wartime situation, it appears
prudent tc calculate the economic air eligibility criteria on
conservative assumptions, namely, not all of the peacetine
capacity available should be committed to routine airlift,

lrpid., pp. 155-156.

2Much cargo with UMMIPS priority 04-08 was diverted from
airlift because of inadequate airlift capacity.
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I€ full use {n cdenired by 08D, and corrmeponding inventory ra-
duotionn made, amall additional wavinga will acorus, but at
an incvenasad rink of shortagas {n war,

IMY anloulatione have baen bamad on thae asaumpt fon that
some gquantitative portion of the paacetime adrlift capacity
can bo lfdentifiad aa avaidlable in wavtime for routine vesupply
aftar inttial daploymsnt, That portion haa been arbitravily
ahoden basad on tha vatlo of waterial waage 4n peavatime Lo
that in wartlma, KXatiwataes ahow tha ratio to ba ahout 40%.1

Une of tha ratio will he dadoribed in morve datail latey,

D.  CALQULATIQNGE. OF. DD _Sosl8. va. ANOUNE QI AIRLIEL GARGQ

To detarmine the coat data for uze in formulas (1) and (2),
page 17, one muat be allde to estimate Dob coat changes caused
golely by changea in the amount of airlift cargo, The coat
changesa may or may not bhe jdentical to price or charges. For
example, the coat te the DeD of ocaan ahipping in commercial
hulla aquala the charge or prica, Howavar, tha MAC flaet flies
channel routes to bhe ready for a contingency. S8uch flying cosata
the DoH little more if the planwa carry cargo, ragardlesa of
the tariff chayxged.

The differenca bhetwaen tariff charges (which tranafer money
from one DoD companent tc another) and DoD costa ia worth de-
tailed explanation.

1. Alx Iapiff apd Costs
In pravioua atudies tariffs have been used to calcu-
late air eligibility critaria. However, the tariff decreases
as cargo volume rises, whereas the incremental airlift cost

doea not decrease as cargo volume rises.

1800 Table 3-3,

L eeaaam .




T™he incremental coat of aarrying one more ton-mile
of cargo on a MAC alroraft which muet f£ly a channel route for
readinann purpoues (ncludes such nominal costa as extra fuel
and extra wear on tirven, Theaa noninkl) inecremental comts apply
to the capacity yenerated by the flying how' program., nNnce
that capacity {a excaaded an incrowment of alr cargo will coat
Do) considerably more par ton=mile bechuse such ecargo will
aeraata the nead to achedule atroraft in addition to those used
in the flying houwr proygram. Accordingly, the coat to Dob of

alrlift cargo is a non-dacraasing funotion as shown on Figure 1.]

The ajrlift taviff wmaintaina the liquidity of the air-
1i£¢ induatrial fund., That fund finances some of the oparating
charges of the flying hour program which are relatively inde-
pandent of cargo volume as indicated above, Accordingly, as
cargo voluma increaaaas, the ahare of costa for each cargo incre-
mant decreases and hence the tariff also dacroasesa, as shown on
Figuve 1. Thus it appoars that the tariff should not be used
to calcoulate total DoD conts or to datermine air eligihility.

2. Iotal PRistrxibution Gosts

Table 1 (foldout page 31) liats some eatimated DoD
costs incurred by the airlift and sealift ayatoms for =melected
splita of cargo batwaen the airlift and sealift syatems, Costs
include the cost elements listed in Subsactjon II.B.l. (p. 15)
a8 well as relevant military readinass coats. For inventory
costs only the differences were computed. For inland haul costs,
: analysias of the RAC study indicates the difference is negligible

Lrhe figure is based on calculations in Appendix 3 (pp. 10
and 11 and Tabla 3-25).




PIGURE L. ESTIMATED INCREMENTAL
AIRLIFT COST & TARIFF
FOR JUNE 1971
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so it has been ignored in our calculationa.1

The eatimated costs are based on analysis of avail-
able data.z Because of the uncertainty in the data, the tabu-
lated costs are also uncertain and continued use of these costs
should not be made. Verification and regular recalculation in

later periods are recommended, as discussed later.

Table 1 presents the costs in the airlift and sealift
system for a different airlift-sealift cargo split on each line
of the table. Tha first column represents the revenue cargo
in short ton-miles in the airlift system, not including priority
cargo. The second column lists the balance of the expected total
cargo in wmeasurement ton-mile33 which would be in the sealift

system.

The third column shows estimated airlift system costs,
and includes military salary and fuel for the flying hour pro-
gram plus packing, port handling, additional fuel, and related

costs for the revenue cargo carried.

The fourth column shows estimated sealift costs, and
includes packing, port handling, and intercontinental (ocean

vessel) costs and the cost of extra inventory for the longer sea

pipeline. The costs of extra inventory include provision for
amortizing the one-time cost increase caused by purchase of
extra inventory as well as the annual holding costs for the
extra invéntory. For the period considered, it is assumed that
because of the asset position or the nature of the overseas

(0/S) inventory management system, the pipeline would not be

lRegen, op. cit., pp. 52-53.
2Details of the analysis are presented in Appendix 3.

3Measurement ton is a volumetric measure of 40 cubic feet
of cargo. The nautical mile is used throughout.
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shortened for 50% of the items.l

The total revenue cargo was assumed to be 18 billion
short ton-miles (34 billion measurement ton-miles) per year.
The 18 billion figure is based upon an examination of various
projections for the peacetime period following the Southeast
Asia conflict.2 The distribution, or nature of items shipped,

was based upon the RAC 1965 data hase.

If we assume the MAC fleet in June 1971 contains 224
C-141ls and 27 C-5s, and a 4% hour flying program, the availabhle
capacity is about 500 million short ton-miles, after &llowance
for priority traffic, special missions, circuitous routings,
etc. If no cargo, other than priority, is carried in the sys-
tem, the cost of flying the MAC fleet in its flying hour program,
including military salaries, training, fuel, etc., is $285 mil-
lion per year. The average intercontinental sea line haul rate
is about one-half cent par measurement ton-mile., That cost;
plus packing, port handling, and additional inventory costs re-
sult in a sealift system cost of $507 million per year if only
priority cargo is diverted to airlift. Total DoD costs, in-

cluding sealift costs, are $792 million per year.

If economic cargo is introduced into the airlift sys-
tem beginning with that which can benefit the most, i.e., that
able to pay the highest air fare and still break even, overall
DoD costs begin to decline as éhown in the second row of Table 1.
The principal savings (73% of total savings) result from in-
ventory reduction. The value of this reduction has been based

upon: the estimate that the annual inventory cost (including

1'I‘he sensitivity of air eligibility criteria to this and
other assumptions is discussed in Appendix 3, Section C.3.

2See Table 3-1, Appendix 3.

Ny
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amortization) is 35% of the price of the item, a 30-day reduc-

tion in transportation time, an assumption that 50% of the items

in this psriod of time are actually in a buy or repair position ;
and would respond to reduced O0&ST, and allowances for inventory | E
savings only for those items which could be flown in wartime |
as discussed in Subsection C. That is, during routine' resupply

in war, following the initial mobilization, we have assumed

that the volume of cargo would be approximately two-and-one-half

times that in peacetime, and that the wartime residual capacity

would be filled by economically ranked cargo. Therefore, only

40% of the residual peacetims flying hour capacity can be de-

voted to items for which there are inventory savings. The in-

cremental cost to transport this cargo on aircraft alieady

partially filled with priority cargo is siightly under one cent

per short ton-mile,

Next consider filling the entire flying hour program

capacity, 500 million STM (line 3 of Table 1). Notice the total

DoD cost has declined to $731 million resulting in a total

savings of $61 million (compared with no economic airlift cargo).

Consider finally the diversion of two billion short
ton-miles into the air system (line 4 of Table l). The costs
are still decreasing in the sea system, but are increasing at

a faster rate in the air system. Therefore, we have passed the

cargo split with the minimum cost.

The total DoD distribution costs shown in column 5
of Table 1 are plotted in Figure 2 as a function of airlift
volume. Here it also is evident that the minimum DoD cost oc-
curs at about 500 million ton-miles. To the right o minimum
cost point the airlift cost increase per unit of additional

cargo exceeds the sealift cost decrease per unit of additional
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FIGURE 2. TOTAL DoD DISTRIBUTION COSTS

vs. AIRLIFT VOLUME
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cargo. These cost changes per unit of cargo change, or incre-
mental cost,1 are plotted on Figure 3 against the amount of
economic airlift cargo and per cent vse of thes MAC fleet for
all activities including priority cargo and special missions.
The curves show that the airlift incremental costs ex<eed the
sealift incremental costs at and above the airlift volume where
the two curves intersect. The intersection coincides with the

point in Figure 2 identified as minimum cost.

To the left of the intersection, Figure 3, airlift
incremental costs are less than sealift decremental costs.
Hence, total costs decrease as airlilt volume increases up to
the intersection. Thus, the intersection defines the optimum
airlift cargo volume, the value of a unit of airlift capacity
(i.e., the incremental or marginal cost), and the savings to
the DoD (the area between the two curves to the leifc of the

intersection).
E. SUMMARY

Total potential savings (compared with no economic airlift
cargo) are $61 million per year beginning July 1971, making due
allowances for military requirements. The range of potential
savings for FY 1971 and later years is given in Figure 4. Cor-
responding to the input data uncertainty, the range of estimated
savings from July 1971 on, is from $17 million per year to well
over $100 million per year. Consequently, even the lowest es-
timated annual savings are substantial and well worth the cost

of refining existing procedures.

1Often called by other terms such as slope or marginal cost.

2The point labeled "inventory saving limit" corresponds to
the point beyond which items would exceed assumed wartime capacity.
For such items, inventory cannot be reduced according to
the assumption used in LMI calculations.
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FIGURE 4
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TABLE 1

ESTIMATED
DoD DISTRIBUTION COSTS FOR SELECTED AMOUNTS

OF AIRLIFT CARGO
June 1971

Outbound Traffic
in Addition to
Priority Traffic

Estimated
Annual Cost

Airlift
Short
Ton-Miles
(Million)

Sealift
Meas.
Ton=-Miles
{(Million)

Remarks

Airlift

($SMill)

Sealift

-($Mill)

Total
DoD
(SMill)

34,190

285

507

792

Within 4% hour
Flying Program

33,480

288

455

743

Within 4% hour
Flying Program

31,970

439

731

SAVING = $61 Million
4} FLYING HOUR
224 c-141, 27 c-5

2,000

475

861

18,400

4,180

4,180

Incremental airlift
intercontinental

cogt = 22¢/STM

Source:

Calculations described in Appendices 2 and 3 using kest
estimate of June 1971 inputs.
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™ha aty aligihility calewtatfona summarived in Table 1 {jage

a58), ware complex bocaunra of Uhoe numbey of eatleulationa, the
vartaty of data, antd tha muber of functional officea rupplying
the input data, TU would ba fwnporaibla for such analyeis to bae
appliad to aach overvassd reguiaition, Tha ovargens vedguiaftion
for an itam injtiatea the procerss which leads Lo ovaraedan air=
£t connidaration, Thevatfme, a type of ¢riterion ahould ba
peloctad which ia relatad Lo tha eataloy properties of tha jtem

and hencu edajlly available whan the reguisition ia proeaveaa,

A extaenalve liat of itew propertiea wan teated in tha 1969
RAC atudy.l The heal property waa pviece donajty, or dollara par
pound ($/1b.). This ig logleal becausa the majoxr aavings veault
from inventory reductions whieh are proportional to item price,

and the major cargo chargea of airxlisft are proportional to weight.

Alr eligibility claaaification by commedity groups or by
supply classes is not as reliable as dollara per pound bacause of
two factors: (1) availablo data on the claan or group as a whole
may bka inaccurate, and (2) variance within the class r group is
large so that many items would be misclassified, IM]l believas
price density is the most feasible cxiterion and is recommending

that it be adopted.

This section describes hcow the criterion is calculated.
The resulting savings are alsc discussed. Input data uncertainty
results in a large range of values which can ba calculated for

the criterion. Therefore, the more important data uncertainties

102, cit., Volume 1, p. 74.

l’RE(}El)l!gli3 PAGE BLANK
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and the yenaral nweed for continual review and correction ot

data ave coverad in coneluding this aection,

A R PRICKDENZERY . CUXIEBION

Figura % (e a plot of artimatad annual aavinga ve, voluma
of alylict onryo for Juna 1971, AL 40% of the Clying hour
capacity, HOX (§410 million) of the total potential aavingw
(801 miitian) are obtadmnd,. Moveovar, 73% ($44 million) of
tha tatal potent ial aavinga are causdad by inventory reduetions,
Thara parcentagen auggeat:  (a) an axact criterion ise not aws-
aantial to obtain moat of the savings bacausa they can be ob-
tainod without rull aae of the MAC alrfleet flying hour capa-
eity, and (b)) n eriterion related to item price should be offi-
ciant bacausa aso much of the asavinga are related to inventoyry

reduction,

The most promiaing criterion ia price denaity, i.e., dollars
per pound ($/1L.). The wethed which IMI used to datexmina the
value of this criterion, ia to rank the items predicted to be
shipped overseuas by the criterion (higheat price par pound first).
Then for each it.m in order, the incramental DoD distribution
coats are calculated both for sealifting the item, including
the cos. of extra inventory, and for airlifting the item. The
difforaence botween the sealift and ¢irlift incremental costs
ia cumulcied. The cumulative difference for a selected item
repraesents the potential savings if all items are airlifted the
price density of which equals or exceeds that of the selected item,

A plot of this relation~-gavings vs. price density--is
given on Figure 6 for June 1971. At the flying hour limit

lThe computer program is available at LMI.
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maximum savings are $53 million per year and the criterion is

$1.47/1b. The savings obtainable using price density as the
air eligibility criterion are 87% of the maximum obtainable
savings ($61 million).l Hence, price density is a very ef-

ficient criterion and suitable to initiate implementation.

At the assumed limit of inventory savings $48 million per
year is saved and the price density criterion is $3.87/1b.
Thus relatively little additional savings ($5 million) cumulate
between $3.87/1b. and $1.47/1b., Most of the additional savings
are from reductions in port handling and packing costs. More-
over, the $1.47 figure is considerably less than the value at
the inventory saving liwit point expected for June 1974, name-
ly, $3.86.2 Consequently, if $1.47/1b. were to be used and the
non-inventory savings proved illusory, or inventory savings
were not worth the increased risk of wartim2 shortage, costly

reclassification of items back to sealift would bz nccessary.,

Estimated maximum annual savings vs. economic airlift
cargo ton-miles for June 1971 are shown on Figure 7, together
with savings obtained using price density as a criterion. It
can be seen that 80% of the total savings would be obtained by
use of the $3.87/1b. figure (the inventory saving limit point).
Moreover, all of the inventory savings within the conservative-
ly selected inventory saving limit are obtainable. If the
remaining cost reductions, mainly port handling and packaging
costs, are not realistic,3 it may be that 100% of the real

savings can be obtained by use of the $/1lb. criterion.

lAs explained on page 25, the maximum savings are obtained
by classifying those items air eligible which are able to pay
the highest air fare and still break even. See also discussion
on pp. 2~10 to 2-11.

2Appendix 3, Table 3-20.

3See pages 44 to 45 for discussion of packing costs.
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FIGURE 7

ESTIMATED SAVING vs. TON-MILES
JUNE 1971
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B. NATURE OF EXPECTED SAVINGS

Use of economic airlift can result in considerable savings,
as shown in Figure 4 (page 30). Not all savings will be in the
form of budget reductions and some savings are not obtainable
at all. This subsection discusses the savings obtainable and

those not obtainable, classified as to reason.

The most obvious problem in estimating potential saving is
the uncertainty. Figure 4 shows estinmates bztween $17 million
and $130 million in Calendar Year 1971 and $19 million and $231
million in Calendar Year 1974. The range of uncertainty stems
from uncertainty in available data (discussed in some detail in

Subsection C). This data imprecision also can cause costly

errors. For example, if the air eligibility criterion, $/1b.,

is too high, economic opportunities will be lost, and, if too
low, inventory will bz reduced for items which might not be air-
lifted routinely in war, thus compromising readiness. This
latter error is not so serious iﬁitially because airlift capacity

is on the rise and the criterion value will decrease.

It is certain that the stock levels of many items in an
overseas inventory management system will not respond to a re-
duced 0&ST. If we assums that the overseas reorder point of
5046 of the items will be responsive to actual O&%ST, then $61 mil-
lion out of a potential $94 million in savings can be obtained

in FY 1972.

Some of the savings will be cost avoidances, such as improve-
ments in capability at no extra cost. In this category are those
air-eligible items for which inventory is already below sealift
requirements. IMI was not able to develop a precise estimate

of the number of items in this category but, if 50% of the items

are in that position because of budget cuts or are being regular-
ly airlifted already, then some $27 million of the savings will

be cost avoidances.
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If the reduction in unused capacity in wartime turns out
to be small (contrary to the discussion in Section II.C.), the
airlift criterion could be lowered and total DoD costs could
be reduced an additional $4 million. If precise criteria could
be used at no additional administrative expense, another

$7 million could be saved in 1972.

A summary of the savings and cost avoidances for the vari-

ous reasons discussed above is shown in Table 2.

TABLE 2
DISTRIBUTION OF POTENTIAL TOTAL SAVINGS 1
June 1971
$ Million Per Cent
Dollar Savings Obtainable 27 28
Cost Avoidances Obtainable 27 28

"Saving" Not Obtainable Because
of War Considerations 4 4

Additional Potential Saving
Obtainable if Per fect Criterion
Cculd be Used in Lieu of $/1b. 7 7

Additional Potential Saving
Obtainable if Inventory Fully
Responsive 33 34

Total o8 100

Uncertainty in Estimate of Saving +29 +30
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In addition to the savings obtainable by overseas airlift,
the air eligibility énalysis provides an estimate of the value
of saving one day's time in actual O&ST. Such an estimate may
be used for evaluating time reductions elsewhere in the distri-
bution system. For example, LMI estimates it will bz worth
about $13 in June 1971 to reduce the movement time for ons short
ton of overseas cargo by one day.l It is probably worth $13 to
reduce movement time by one day for a short ton of cargo any-
where in the distribution system such as in CONUS movement or
in any loading or staging area. This figure can bz used to
assist in the evaluation of many of the improvements to the
distribution system now under consideration. Thece include (1)
more LOGAIR or QUIKTRANS, (2) MaAC airfleet local pickups, (3)
more unitization, (4) less circuitous ocean vessel routing, and

(5) expedited service.

C. UNCERTAINTY

As mentioned earlier, there is a large uncertainty in the
input data. The figures discussed in A., above, are the best
estimates based on the assumptions that the most probable input

is halfway between the upper and lower limit of each input.
L}

1From Table 3-20, the value of airlift at ths inventory

saving limit is 6.82 cents/ton-mile. The average overseas leg
distance is 5,800 miles (Table 3-2 shows 8.17 billion ton-miles
and 1.409 million tons; 8.17 billion ton-miles ; 1,409 wmillion
tons = 5,800 miles.) Therefore, it is worth $400 (5,800 x 6.82)
to airlift a ton of cargo. Figure 3-8 shows airlift saved about
30 days. Consequently, the value of reducing movement time for
one ton of cargo is about $13 (= 400 + 30).

2Most of the O&ST is not used by the overseas vehicle. For
example, UMMIPS indicates about 40% of the total 0&ST allowed
for high priority cargo is used by the intercontinental flight.
Also, samples of MSC records showed the direct steaming time
across the Pacific for a sample of ships was less than 34 days,
which is 40% of the O&ST allowed for lowest priority traffic
according to UMMIPS. Therefore, inventory savings potentials
throughout the distribution system, aside from the question of
intercontinental airlift, are substantial.
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For the range of input data used, airlift volume, criterion and

savings for June 1971 are as shown in Table 3.

TABLE 3

RANGE OF AIRLIFT VOLUME, CRITERION, AND SAVINGS

June 1971
Outputs For Range a/
of Input Data as Shown

Max imum Best Minimum

Airlift | Estimate Aixrlift
Airlift Voluma at
Inventory Saving Limit, 324 201 111
Million Ton-Miles
$/1b. @ Inventory Saving
Limit $3.87 $3.87 $4.86
Saving @ Inventory Saving
Limit, $ Million/Year $112 748 13

é/for the outputs in the column headed "Maximum Air-
lift" each input datum was set at the extreme of its
range which maximized economically eligible airlift.
In the column headed "Minimum Airlift" input data were
set at the extreme of their range which minimized
economically eligible airlift.
"Best Estimate" each input datum was at its mid-range.

In the column headed

Source: Table 3-20 in Appendix 3.

Figure 4 (page 30) illustrates the uncertainty in savings

estimates and indicates that uncertainty increases for the more

distant projections.

The increases in future uncertainty result

from increasing uncertainty of future key variables such as
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sur face pipeline times, inventory relationships between overseas
reoxrder points and actual order and shipping time, pzacetime
cargo volume, and improvements in the distribution system. Con-
tinued use of estimated and projected criteria with such un-

certainty must be avoided by yearly updating.

It is essential to improve the estimates presented in this
report aé the economic airlift eligibility program is implemented,
and appropriate and accurate data and expecrience baecome available.
However, it is not worth postponing the savings obtainable with
a conservative criterion rfor the sake of a more refined criterion,
which wa bzlieve can only bs developed from experience during

implementation of an economic airx eligibility criterion.

Section IV discusses general implemcntation procedures and
responsibilities. The responsibilities for refining data are
part of the general procedures. LMI recommendations for those re-
sponsible for each type of data are included in Appendix 3
(Table 3-17) where sources are tabulated for the data used in
this study. The balance of this subsection outlines some of the

more important defects in presently available input data.

The input data do not uniformly affect the output bscause
of the sharp rise in the incremental airlift cost at the flying
hour capacity limit. Some of the input data affect the criterion
only and some affect only the value of the resulting potential
savings.l For example, a change in sealift packing or seaport
handling costs would only affect the value of the savings. There
woald be no change in the criterion of $/lb. On the other hand,
the volume of cargo, the residual capacity of the flying hour
program, and the proportion of items responsive to O&ST re-

ductions, affect both the criterion and the cargo diverted, thus

lAppendix 3, Table 3-22, lists the input variables and the
output variables affected.
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affecting traffic management, scheduling, and other planning

functions.

1. Packing Costs

Comparison of the data used in previous models has
proven instructive., In tha IDA/MWSEG Study the difference be-
tween packing for soca and packing for aix was considered nagli-
gible, primarily bucause of the expactad future larga-scale use
of contninars.l By contrast, RAC found that packing cost dif-

feronces are significant.z

Othor factors have bheon identified that bear on the
issua, namaly: (l) packing ofton is determined without knowing
the transportation mode; and (2) packing often is dictated by
ovarsaas stornge redquiremants, Verification of cost differencaes
is most difficult bacausa packing costs are not separate budget

lina itoms.

Because of‘uncertainty in packing costs, calculations
ware made with a large range in ths assumed packing cost differ-
ences between airlift and sealift. The differences ranged from
about $10/short ton less for sealift to $40/short ton less for
airlift.3 Since inventory savings exceed all other savings,
most of the potential packing cost saving, if any, cannot be re-
covered unless considerably more than 500 million ton-miles/year
are airlifted. Capacity limitations, therefore, initially rule

out most of the packing savings.

For the future it appears that the packing cost differ-

ential may increase as economic air eligibility classification

----- -

lOE, cit., Volume 1, pp. 71=-72,

209. cit., Volume 1, p. 52, ff.

3The packing cost differences are hard to characterize
accurately bscause the sealift costs are proportional to volume,
while airlift costs are proportional to weight.




influences packing practice; but the differences ultimately may
decline if containcrs are more widely used. In any case,

bacause of the large cost uncertainty and the possible iwpact

on packing of the implementation of the air eligikility cri-
tarion, astimatas should b3z made of a sample of data on differecn-
tial packing costs whan the cconomic ailr aligibility criterion is
implementad. If the difforonces are significant, more prcecise
criteria oxr fuller use of tha Llying hour program capacily may

prove woxth while.

2. Cargoe Volune

Bastimates of both peacatime and wartime cargo dewmand
volume ara raguired Lfor realistic deteormination of air cligi-
bility. Wartime volume is nevessary Lo deterwine what items
should ba airlifted routinely in wartima, becouse the nobiliza-
tion material requiroments for Lhosa items can be reduced, The
oxpacted wartime cargo volume depends on the scenarios and

mobilization reguiramants cnvisioned by the planners.

Pecacaotimn cargo volume and its characteristics also
are essaential to dotermine poacetime coargo requirements and
savings. However, the most recant psacetime cargo data are for
FY 1965. The technology and strategy changes since then make a
six-year old figurce highly suspect. The available projections
differ by more than 2:], and ewmphasize this uncertainty.l Also,
important cheracteristics of the items have changed in six years.
For example, if the proportion of high-price density items has
increased there would be an increase in the $/1b. criterion for
air eligibility. For convenience, ILMI used the 1965 RAC out-
bound data base to determine the distribution of item character-

istics. However, the average density of all overseas shipments

1See Table 3-1 and Section C.l.a in Appendix 3.
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(including airlift and realift) according to that data base is
29 lbs./cu.ft.l, while the average density of FY 1970 cargo is
about 20 1lbs./cu.ft. We were not able to determine why the
disparity exists but it emphasizes the need for better demand
data. Sampling procedures should be established to obtain a
reliable estimate of the characteristics of the 0/S cargo de-
mand and of total volune. Also, estimates of retrograde carygo

need to he made, as discussed in Section IV,

3. FPlying ITour Pro:pram Residual. Capacity

A nunber of factors influence deductions from airlift
capacity for training, circuitous routing, special missions,
and the awount of priority carge. Data on those factors avail-
able to LMI are based primarily on recent C-141 experience or
pcacetime records from six years ago. Therefore, errors are
bound to exist in our projections for the transition period follow-
ing Vietnam and the peace period afterward, especially hecause o

the entry of the C-5, which will dominate MAC's capacity.

4. Items Able to Respond to Order and Shipping Time Changes

The current state of overseas inventory management
appears unsuited to implementation of air eligibility for many
potential air eligible items.2 Since the largest potential
saving from airlift results from inventory reduction, the key to
implementation is inventory management. For example, if overseas

stockage and order points of a potentially eligible item are

1Table 3-2, Appendix 3.

2Cf. CINCLANTFLTINST 4440.4A (721), 22 January 1970:
"Atlantic Overseas Bases Stocking Policies," Department of the
Navy, U. S. Atlantic Fleet, par. 6, which specifies fixed O&ST;

R. M. Clarke, et al., Comparison of U. 8. Army and USAF Secondary
Items and Repair Parts Supply Support System, Research Analysis
Corporation, R-95, June 1970, p. 19, which summarizes the general
state of inventory management; LMI, Inventory Control of Army Non-
Combat, Essential Jtems, Task 69-8, April 1970; and LMI_Inventory
Ordering Rules for Secondary Naval Air Stations, Task 70-14, May
1971.
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not dependent on the actual order and shipping time, the oppor-

tunity to reduce overscas and pipeline stocks is lost.

Inventory management constantly is being improved.
The changes inherent in the irprovement efforts make precise
data on the curvent status of any large group of items difficult
to obtain. Such clusive data include information on (1) whether
ovarseas reorder points arae responsive to actual order and ship-

ping time, and (2) thce status of mobilization reserve stocks.

Inventory savings usced in ILMI's calculations are based
on assumed aggregated foctors., This aspecet is sensitive because
the inventcry savings are the wmajor airlift benefits and the
exact savings arc intinately dependent on inventory management.
For example, before savings can e accuratloly detormined, the
inventory calculations musl conuidar: (1) the molilization
material requirvewant, (2) mathods of inventory management, such
as multi-eche¢lon depot arrangements as affccted by aivlift, (3)
the precise change in rcoxrder level resulting £Hrom the actual re-
duction in average O&ST, and (4) the safety stock revisions,
Inventory modcling, which can permit precise calculations of
gsavings due to airlift, is complicated in its own right and also

is necessary for sound inventory management.

lThe order and shipping time is the time elapsing bztween
initiation of a requisition and the receipt of the goods by
the requisition. C£. JCS, Pub. 1 ¢p. cit., p. 105,

2A relatively recent imprévement is exemplified by DoD
Instruction 4140.39, "Procurement Cycles and Safety Levels
of Supply for Secondary Items," July 1970,

3See Section C.1l.b., pages 28 to 29, in Appendix 3.




Iv, IMPLEMENTATION PLAN

A. GENERAL

A plan for implcmanting the proposed criterion is presented
in order to:

L. Show that the criterion can be reduced to practice.

It is not sufficient that the criterion bes a simple arithmetic
formula. The criterion is practical only if it can bz easily
adapted to existing DoD procedures.

2. Provide the instrucltions for reducing the criterion
to practice, and

3. Provide the base for subsequent improvement:s in both
the procedures and ths data for the calculations.

The plan includes the infeormation flow and sequence of
actions that are required, the policy statements and instructions,
and the responsibilities. We have tried to devise a system that
is:

1. easy to administer, providing feedback that can b=
used for determining new criteria values and for assessing

compliance,

2. compatible with the management procedures for indi-

vidual items,

3. compatible with the operation needs of the traffic

and supply systems,

PRECEDING PAGE BLANK
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4. responsive to changes, and

5. effective, in that it captures a large percentage of

the potential savings.,
B. THE PLAN

The implementation plan is presented in two levels .of
detail: (1) a summary description for policy makers and managers,
and (2) a detailed description for those who must implement the

plan. The information flow is presented in Figure 8, page 69.

The process of developing and using an econonic criterion is
cyclic: the OSD develops and issues the criterion value for the
military services to use; the services in turn provide 0SD with
data required to develop the criterion value for the next cycle.
Changes in policy, technology, and cost factors will influence
calculation of the criterion value for the ensuing cycle. We
suggest one year as an appropriate time period for one cycle to

fit in with the budget cycle.

1. Summary Description (Refer to Figure 8, page 69).

Step 1. LMI is recommending in this report the cri-
terion value (in $/1b.) for use during the first cycle and tha
airlift cargo (in ton-miles) expected to be generated by the

criterion.

Step 2. The OSD will document (1) that an economic air
eligibility criterion will be used by the military services, and
(2) the specific dollars per pound criterion to be used during
the first year. (In subsequent cycles, the criterion will be

recetermined based upon air eligibility experience).

oo
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Step 3. The Services will determine those items in their

supply system(s) for which the ratio of catalog price to weight,
equals or exceeds the criterion specified by the 0SD. 1If such
an item is not to be bought during the period besing planned
for--more specifically, the ICP reorder point assuming sealift
is not expected to bs reached--the item will not be considered
eligible for airlift on economic grounds. If the item is to

be or should be procured during the period being planned for,
and its O0/S ROP is responsive to actual O&ST,l savings from re-
duced inventory can be realized by airlifting such items. Such
items will be called air mandatory. However, in order to

routinely airlift them, several steps need to be taken:

(a) The 0&ST that are used for the overseas depots

must be adjusted to reflect airlift times.

(b) The overseas depot reorder points must be ad-

justed to account for the shorter airlift O0&ST.

(c) The ICP must recalculate its own procurement

schedule to reflect the above adjustments.

_ (d) Each appropriate record of air mandatory items
must be coded so that all persons who work with the records will
know which items must be shipped by air. Finally, requisitions
for such items will specify airlift. Depots filling the requi-
sitions will prepare the item for, and move it into, the air-

lift system.

Step 4. The next consideration in the implementation

plan is the review or challenge that is made of shipments as

lThis includes consideration of depot procedures as well
as mobilization reserve and resupply requirements.
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they move into the transportation system. Items that have been
designated air mandatory will be challenged only from the stand-
point of supply, that is, only on such data as quantity and
requisition date. The transportation challenges, such as weight,
size, and density, will have been applied by the item manager

when he determined that an item was air mandatory.

Step 5. The Military Airlift Command moves the goods
through the airlift system. Data on the actual ton-miles of
cargo used in the movement of air mandatory items are fed back
to OSD to assist in evaluation and adjustment of the criterion

during the subsequent cycle.

Step 6. Near the end of the cycle (end of the fiscal
year) each of the military departments and MAC, MSC, and the
Military Traffic Management and Terminal Service (MTMTS) will
forward the data required by 0SD to calculate the criterion

for use during the next cycle.

Most of the required data are available, but some of
the critical elements like cargo and inventory factors are not
now available in appropriate form. Eventually, it may prove
satisfactory to adjust the criterion merely by comparing expected
with actual cargo, although the comparison probably cannot be
made in transition periods when trends become obscured. In the
meantime, cargo data, at least on a sample basis, probably are

also needed for other traffic and budgeting purposes.

£

Inventory calculations are complex. However, accurate
ifiventory factors are essential to efficient, responsive inven-
tory management. Hence, it is anticipated that such data as
are necessary should be available as inventory models are i~

Plemented.
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Step 7. OSD calculates the economic air eligibility
criterion value for the next cycle and the estimated airlift
cargo ton-miles expected to be generated by that criterion.
These figures may bz adjusted based on a comparison of the

actual cargo reported in Step 5 with the expected cargo.

2. Detailed Desecaription

Step 1. The value of the criterion that IMI is pro-
viding to the 08D via this report, discusscd in detail in Section
IIT, will permit the first cycle of the economic air eligibility
criterion systew to get under way. Values for subsequent cycles
will ba developcd from the data collected during each preceding

cycle. Recalculation of the criterion from more precise data

is essential to take full advantage of the cuargo capacity generated

by the flying hour program.

Step 2. To becgin the first cycle, the 08D ghould
issue one new instruction, make modifications to several direc-

tives, and revise the references of several more te include thie

basic directive settinc forth the economic criterion. A discussion

on the directives involved and, in some casces, draft texts are
provided in Arpcndix 4. A new instruction orx an attachment to a
new instruction will announce the criterion (dollars per pound)

that is to be used by all shippesrs during the next cycle.

Step 3. Upon receipt of the critcricen, the military
services will examine each item in their supply system at or
above the criterion, to determine the items that should be
declared air mandatory. There are four action levels within the

Services as outlined in Table 4.




LEVEL

Headquarters Svalt

TAWLD 4

JMRTUMENTATTON PLAN
DL COMPONENT ACETQNE

T T T ] BT

wdy

ACT1ON

Modify Service Direectivon
Prepare Speelfic Inantvuet fona
Prepare Tranaler of Funda

Adjust Tranaportation Requivements aund
Budpet

Detormine War Requivoments

SV aaBA HEED R L CEEE A MR WS MR I L SEMERTRTY Ma ewtEn kB B WA VS TR TSR 23 AN )

1Cp

Dotevmine Whether Ttewm Ta Teo Be Boupht
This Cyele

Datormine Whethar Item Is Rasponulve
To O&ST

How Much Can Inventory RBe Roduced and
Still Meor War Requiscwenta?

Review Transportation Requiremants
(Challengus)

Determine Overseas Depot 0&ST and
Inventory Cost Savinpgs Factors

Examine ICP Procutroment Schedula

"Flag" Stock Record & TCMD

[Ree

Overseas Dopot

Adjust O&ST
Ad just ROP

Ship Retrograde by Air as Appropriate

CONUS Stocking Depot

Adjust Packing and Procedures

Ship Via Air
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a.  leadauariars SinL

All directivaas and inatructiona that heaar upon
inventory wanagemant, tranaportation moade smalaction, and trvaffic
managemant auat be raviewed and modifiad as naadad to inswe
that all supply, tranapoytation and financaal paveonnel know
that the economie air eligiblility eriterion is tu he uaad., Moat
of tha current instructions do not cover tha use of a compra:
hensive ceritarion such as wa are proposing. Aa a ramult, naw
or reviasad inatructions, covering both aupply and trvansportation

aspacta of nir eligibility, will have to be prapuaraed,

While there will be aubatantial savings (pyi-
marily from reductiona in inventorias), there will ba an incraase
in airlift expanditurea over what would have bsen apant in peace=
time., Funding muat ho adjusted to pay the increamsad costa of
air transportation and to wmake the savingsa availabla for othexr

purponl.1

Eatimates of tha paacatime carge to ba shipped
ovarseas will be requirad to davelop the criterion value for the
naxt cycle., To preclude supply shortages during emergenciaes,
the mobilization reserva stocks and other wartime resupply factors
also need to bt determinad. That determination will permit the
identification of those items whose inventories cannot be reduced

safely regardless of the mode of transportation.

b. Inventory Control Pojnt (ICP)

When the criterion value (doli::s par pound) is

received by item managers they will examine their items to

1'rhe average economic airlift item will be charged 13 cants/
ton-mile (Table 3-25, Appendix 3) and save by airlifting 24 cents/
ton-mile in June 1971 (24 cents/ton-mile is the ratio between
savings of $48 million and air traffic of 201 million-STM given
in the "Best Estimate" column of Table 3-20), or a net saving of
ll cents/ton-mile to the Service.

o

I
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dotavrmine thosa that arae poteantially air oligible according to
the uriterion, or those itamm with demand or supply changea
likely to rasult in reclassifying the tranuportation mcda.1 For
oach f1tem wgual to or exceading the oxiterion, it must be de-
tarminacd whother tha item ia axpacted to be procured during the
presant cycle, If not, it ahould not ba conaidered aconomically
alr eliyible, If the itum ia to be procured, then tha ICP muat
detarmine: (1) whathar the ovorsaas reordar point is reaponsive
to actual order and shipping times (0S&ST) resulting from different
modas of tranaportation, (2) whather depot inventories can be
raducad and atill wmaet war requirements, and (3) whather the item
in physically compatible with airlift, a.g., it is not outaiged
or damaged by, or dangerous to, airlitt.z If the anawar to those
three queations is yas--that is, the overseas dapot reordar pnint
ia reaponsive to actual O&ST, & reduction in the dapot atocks

can be made, and the item can be airlifted--then the item ia

daclared "air mandatory."

If there is sufficient atock for a sea pipeline
of an item already "air mandatory"=--uas might occur when such an
item is phased out~-reclassification is essantial, togethsr with
corresponding adjustments, e.g., remove the '"code" from the

records and change overseas ROP.

lItcma in short supply which involve special procurement
costs or for which immediate procurement is difficult, are also
examples of exceptions which may be air eligible.

2To datermine whether air eligible items are physically com-
patible with airlift, the item manager, with assistance from trans-
portation specialists, will use the MILSTAMP challenges regarding
weight, size, etc., which are applied by the Shipping Service
Clearance Offices ($5COs) and the Military Airlift Clearance
Authority (MACA).
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Datailod inventory calculationn will hava to o
porformed to update invantory cont saving fuactors to be furnishoed
annually to R for ita radotermination of tha aly oligibility
erlitorion., The caleoulal fons ahonld connidar varioun oplions aueh
as maltl=achalon va, single-acho lon dopat systomd, and ovavaoas
Ve, CONCE ropair to dobormine whot saving: conld oecur by tha
s of odedifty Batdiwatod aavings shoald o aned oneg o (1) netanl
roductions in O8N bocousa of ady L, (2) 0 tha ronulting dins-
vontory raductions and olthar onv=tina aust ranvdngs, and (3) Lho

roduet.ion in onmal cost of holding the Invontory,

Raduetdon in 088" ateo allcect procurcmant
achodulan,  Shoxtoning the ovorsesn dopol Orue antonabically yo-
ducas tha dopol roorvdar Juval, Thal »oduclion conses o delay in
placing a yraguisition sgainst the TG, and o delay in the dale
when on=hand satocks will nood replonlshment,  Tha doelay in pro=~

curenent: vosult s Jn actual ono=tiwy sovings,

The finnl action taken by the ditem wmavnoger is to
code approprinte stock records of those ilong decloared "air
mandatory" to inform all who are concarpned with raquisitioning,
issuing, and distributing the items that they are to ba shippad

via airlift,

Cc. Oversaas Dapot

Upon baing informed that an item has been daclarcd
"air mandatory," the overseas depot parsonnel adjust the O&ST to
raeflect predicted airlift transportation time reductions. Also,
all stock levels and the ruorder levels that are based on O&ST
will be recalculated. The result should be a shorter 0&ST, lower
ROP, and a delay, equal to the difference batweaen the old and

new O&ST, in submitting the next requisition.
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d.  CONUS Danot

Shipping documanta (TCMD) will apecify the trans-
portation mode nnd routing and roquire tha CONUS dapot s\pplying
tho item to pack it for airlift. Tha code pluced on the stock
records will ba transferrad to the TCMD,

Stop 4. The supply and transportation review is
pexformad by tho Shipping Service Clearance Offices and the Mili-
tary Alrlift Clearanca Authority. The documantation (advance
TCMD) on airlift shipmants is raviewed, primarily to determine
if quantities, Required Dalivery Date (RDD), destination, physi-
cal charactoristics, etc., are appropriate. Other transportation
challongas for air mandatory items will have basen accomplished
by the itom manager at the ICP and should not be repeated by the
8SCO or MACA. The primary concern of those organizations should
ba the appropriatenass of the requisitioned guantity, and the
destination spacified.

In addition, clearance organizations may review the
shipment to determine if the shipment should be expedited or if
cheaper transportation than that indicated can be used and still
meet the RDD, However, an "air mandatory" shipment should not
be diverted from the airlift system simply to "save money" ba-
cause inventorics will have been adjusted to a high-speed trans-
portation O&ST, upon which RDDs are based. Failure to meet the
RDD will disrupt the distribution system.

Step 5. The airlift operation is the same for both
"air mandatory" cargo and priority cargo, except that "priority"
cargo takes precedence. The only additional requirement is in

the area of data collection and analysis. MAC must tabulate the
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tons and ton-miles of "air mandatory" cargo separately from
priority cargo.1 The tabulations will be used by 0SD in evalu-
ating economic airlift and in developing the criterion for the
next cycle.

Step 6. Prior to the end of a cycle the OSD will
receive from the military services, MAC, MSC, and MTMTS the data
raquired to compute the new criterion and the estimate of
economic airlift tonnage for the next cycle. (Required data are
defined in Section II of this report and tabulated in Appendix
3, Table 3-17.) Many of these data are aggregated or general
factors, and can be developed from data already being genarated
routinely by the airlift system. -

Step 7. Upon receipt of required data, 0SD develops
the criterion for the next cycle. It is anticipated that the
computer program developed by LMI, and discussed in Appendices
2 and 3 will be used initially. That program will also provide
the expected airlift ton-miles to be flown during the cycle and
other factors that can assist in managing the airlift system.

In addition, the value of reducing O&ST by means other than
overseas airlift will be calculated to aid in evaluation of other
potential improvements such as reducing the waiting time at a

staging area or adding a shift to depot operations.

Comparison of previous cargo projections with the
actual cargo figures obtained in Step 5 should assist refinements
of the dollars per pound criterion. The next action cycle is
initiated by publication of the value in a version of the new

DoD Instruction.

1The code in the records will indicate which items are air
mandatory. Separate tabulations should also be made of cargo

which is both "air mandatory" and "priority."
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3. Alternatjive Criterjon

IMI believes that dollars per pound is the best cri-
terion of airlift eligibility for use at this time. The Army
is implementing an alternative air eligibility procedure based
on the second RAC study.l The Army procedure utilizes tariff
charges and requires a cost calculation for each item to deter-
mine the least cost transportation mode. The procedure closely
follows that used in developing Figure 3 (page 29). In theory
it is more efficient than the $/1lb. criterion (that is, it
should result in recovery of a greater percentage of the theo-
retical savings): however, we believe that the procedure is
more complicated than the present inaccurate and aggrégated
data base will support. Also, we believe that the use of tariff
charges as the airlift cost in determining air eligibility is
inappropriate, for the reasons discussed on pages 21 and 22.
Moreover, detailed supply considerations essential to item

management (step 3, page 56), may be overlooked.

If the Army desires to continue implementation we sug-
gest that the procedure be modified to incorporate the individual
item supply considerations of step 3, and the airlift cost used
in the formulas should be the value of a unit of airlift capacity
as defined at the inventory savihg limit point of Figure 3 (page
29) . For June 1971, the figure would be 6.8 cents per short ton-
mile.

cC. DoD DIRECTIVES REQUIRED

Implementation of the economic air eligibility criterion in
the DoD will require the modification of some DoD directives,

and the issuance of a new instruction. In addition, several

lCf. Ray M. Clarke, et al., op. cit.
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directives, mainly in the supply area, should include references
to DoD Directive 4500.9, "Transportation and Traffic Management."

DoD Directive 4500.9 is the major policy document that
addresses the use of economic criteria for airlift. That direc-
tive already is oriented to the cost/effective use of transporta-
tion and needs only minor mecdification. We suggest that the
principles and procedures for using the criterion be appended as
an enclosure to DoD Directive 4500.9. The enclosure will include
the basic concept and objectives of the economic air eligibility
criterion, the assignment of responsibilities for putting the
criterion into practice, and the procedures for calculating a new
criterion. Drafts of both text changes to 4500.9 and the en-

closure are presénted in Appendix 4.

The other document that needs modification is DoD Instruction
4410.6, "Uniform Materiel Movement and Issue Priority System
(UMMIPS) ." UMMIPS develops a total priority scheme, based on
urgency of need, for.all materiel movement and issue. 1In addition,
standard times for each issue and movement function are given for
each priority. Routine resupply is included in the lowest
"Urgency of Need Designator," for which standard time varies
from a low of 69 days to a high of 84 days, depending on the lo-
cation of the overseas destination. These are the longest time

standards in UMMIPS.

The time standard is used to compute the Standard Delivery
Date (SDD) for each requisition. Currently, if the delivery
date required by the requisitioner is earlier than the SDD, it
may appear on the requisition only for urgency of need reasons.
Therefore, to implement the economgzlair eligibility criterion,
UMMIPS must be revised to permit a requisition to show a Required
Delivery Date (RDD) for "air mandatory" items. To accomplish
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this, without a disruption of the priority system, IMI proposes
that paragraph VI.B.3, Enclosure 1, DoDI 4410.6, be modified to
include a condition permitting, for air mandatory items, an RDD
earlier than the SDD.

The shipping activities and transportation control agencies
could modify the mode of transportation only if such modification
would not Jjeopardize meeting the RDD or if substantial delays
arose because the airlift system was continually saturated with
cargo. Such saturation could become continual or unmanageable in
peacetime, only if there was excess error in such input data as
peacetime cargo volume or inventory responsiveness. If such
errors are discovered, the criterion should be redetermined im-

mediately.

The proposed changes (detailed in Appendix 4) will permit
econonmic "air mandatory" shipments and still preserve the basic

priority system.

\

The implementation plan calls for the OSD to set a new cri-
terion value each year. A suggested draft of an instruction for

publishing the criterion is included in Appendix 4.

DoD Directive 4500.9, "Transportation and Traffic Management,"
should be referenced in a number of DoD directives and instructions
which are primarily supply oriented. Most of those documents al-
ready consider the basic principles of cost effectiveness and do

not need modification of content. However, reference to 4500.9

will promote the uniform economic use of airlift within-;he over-

A~ ——

! all distribution system. This category of directives includes:

1. DoD Instruction 3232.4, "Policy and Principles Govern-
ing Provisioning of End Items of Materiel." This

document requires some modification of content.

1Provisioning is discussed in Subsection D.4 (pp. 67-68).
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2. DoD Directive 4140.1, "Inventory Management Policies,"

3. DoD Instruction 4140.4, "Management of Materiel
Pipeline, Including Levels of Supply," and

4. DoD Instruction 4140.7, "Control, Supply and Positioning

of Materiel."

D. CRITERION APPLICATION IN SPECIAL CASES

The criterion and implementation plan presented apply to
most supply items most of the time. Several special cases where
modifications are necessary or where the criterion does not apply
are discussed in the following paragraphs. These include: (1)
retrograde, (2) shelf life and perishables, (3) morale items and

passengers, and (4) provisioning.

1. Retrograde

The analytic procedure used for outbound cargo movement
also applies to retrograde. However, the peacetime retrograde
cargo volume is less than outbound cargo. Hence, in most peace-
time cases, return airlift and sealift vehicles will be less
loaded than outbound vehicles. Since the vehicle must return to
CONUS, the incremental cost for all relevant capacity levels is
nominal. Accofdingly, any item which is "air mandatory" outbourd
would also be air mandatory as retrograde. In addition, many

other retrograde items may also qualify for airlift.

If we assume, for example, that retrograde cargo has
the sana caryo characteristics but comprises only 21% of the
outbound volume,l which latter we assumed to be 18.4 tillion ton-
miles, then the retrograde criterion in July 1971 is $0.75 per

lror_FY 1965 MSC dry cargo traffic figures show 1.7l million
tons inbound and 8.06 million tons outbound.
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pound at the inventory savings limit point. In other words,
most retrograde items will be air eligible. The retrograde
savings are about $9 million/year. Because the data on which
this estimate is based are provisional (available retrograde

data are very incomplete), it seems appropriate, at this time,

to allow the individual military departments whateveasr option
they desire regarding separate retrograde mode classification

for items below the outbound criterion. Further investigation
should be made to determine the actual amount and characteristics
of retrograde traffic, the time and dollar savings that can be
obtained, and the need for a special criterion to determine the

mode of transportation.
2. Shelf Life and Perishable Items

Shelf life and perishable items involve a higher rate
of loss of inventory value than that used in developing the $3.87
per pound criterion. Because inventory savings already dominate,
a simple mathematical modification is sufficient to determine a

criterion.

Shelf life items are classified on the basis of months
of shelf life remaining.1 For those items with two or less
months of shelf life (condition code C), it is pointless to ship
by sea as the typical O&ST for this mode is 70 days.2

For items with three or more months of shelf life re-
maining, we may assume that 100% of the value of the item is
lost at the end of the shelf life. Under this assumption the
annual inventory factor would be tabulated as in Table 5, in
lieu of the estimate of 35% we have used for other items.3

1DoD Instruction 4140.27,"Idantification, Control, and
Utilization of Shelf Life Items," 12 September 1968.

2UMMIPS, 18 Pebruary 1971, Enclosure 2, p. 4.

3800 page 27.
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o TABLE 5

ANNUAL
INVENTORY ILOSS RATE AS A FUNCTION
OF REMAINING SHELF LIFE

Shelf Life Remaining | Rate of Loss in Percent
Months of Value of Item
3 400
4 300
5 240
6 200
7 172
8 150
9 133
10 120
11 109
12 100
18 67
24 50

'The criterion recommended in Table 6 for shelf life
items is based on June 1971 "best estimate" calculations for
the optimum point and the inventory factors in Table 5. We
assume war requirements are not relevant since long-term con-
siderations are ruled out by the fact that the items have
limited shelf life.
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TABLE 6
AIR _MANOATORY CRITERION AS A FUNCTION
OF REMAINING SHELF LIIE®
Shelf Life Remaining $/1b.
3 0.1}
4 0.17
S 0.21
6 0.26
7 0.3
8 0.34
9 0.38
10 0.43
11 0.47
12 0.5
13 'to 18 0.77
19 to 24 1.03
aUling $1.47 per pound from
Table 3-20 (Appandix 3) as the cri~
terion equivalent to an inventory
factor of 34.7%/year, tho shelf 1ljfe
criterion is calculated as the ratio:
$/1b. = 1.47 x 34.7+ loas rate from
Table 5.

3. Passengers znd Morale Items
| The task order directed that passenger traffic and the

morale impact of certain personnel-related items be considered
in developing the cargo criteria. It is difficult to consider
the morale impact in economic terms--if market prices are used

to determine mode of shipment, most of the morale aspects are
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naglantad., A a reault, decimyona coiverning ahipmant of movale
{tema ramatny outmida tha fanlin of acohomice ittt ia, Thae total
trattic involvad {e probably mmall anongh to be yeadlly abam baq,
Howavar, afr)irt ahiipwenta showld ba aampled to variry whathor

the proportion of morvale {tame {4 Amall,

Panpanyer traffic economic conslderationa invoelve the
ealenlation of the total pervaonnal coata (hare salavy, recvuiting,
training, leave, ate,) for the aifference N the analitt and ajy=
1ift pipeline timea, 8ince, aa haa haen dotarminaed in the paat,
the savinga hy uaing aiviift arve greatey than the costs, then
aitrlitt should ba usad, While atraightforward, thia approach
ovarlooks marale, Moreover, theyre appawmra to ha no relation buw-
tween passaongor traffic and cargo aiv eligyibility clasaification,
Therafore, further atudy of passenger traffie influance on carge
criteria were conaidared to be bayond tha acopa of thia atudy.

4.  Provisioning
Dol Inatructian 3232.4, "Policy and Principles Govern=-

ing Provisioning of End ltama of Material," includea policy for
those end items for which gxtended proviaiening is allowad.l
The price per pound of many such items will exceed the air eli-
gibility criterion, Therefore, the inatruction alaé should refer
to economic airlift eligibility considerations so that initial
buys do not result in lifetime atocka exceeding what is nocessary

for an airlift pipaline for economically air eligible items.

lct‘ para. VI .H. Extended provisioning, as used in this ra-
port, refers to procurement of apares, repair parta, etc. to asup-
port and maintain an end item wall beyond its initial period of
nervice.
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To datorming tha mada of tranaportation and therehy
the level of plpelina dnvantory for axtendad ypmroviaioning das
ceatons {n the okt two yaoara, the alyr oligibility oritexion
In forea at tha time of the dactiaion should ba uwaad, huring
tha fivat two yaara the ocrftevion i conrervativa, minimiring
the riak of having to reclasaify itens, Reclasajltication of
axtended proviatoning ituma s aspecially coatly bacaunae of
tha likelihood that high production start-up costs axre required,

Aftay the firat two yeava, experionce with air eligi-
hlity of extended provialoning itema may indicate whethex the
initial daciaion should ha hased on the cwrant critaerion or
aome future projection of the criterion. In any event, once
such an itom ia clasaified aa air mandatory, proposals to changeu
such c¢laseification should consider the costs of apecial pro-
visioning if neceasary to augmant inventory for a sealift pipe-
line., For example, if additional inventory would be nacessary,
the item price denaity used in determining air aeligibility
ahould ba adjusted to include the special provisioning coats,
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V. IMPAQT_OF WIE AIRLTFT CRITERION ON RELATED TORICS

Tha use of an ccvononic criterion to determine the mode of
intarcontinantal transportation for DoD cargo has an impact on
a number of related topics. This section discusses several of

tho more important of those topics.

A, INDUSTRIAL FUNDS

The use of economic criteria to determine the mode of intex-
continental shipment will change the cash flow through the in-
dustrial funds used by MAC, MSC, and MIMTS. The cash flow
through the airlift fund will ancrease over prior peacetime
periods. The cash ilow for both the sealift and port operations
industrial funds will decrease. These changes will have to be
anticipated by fund managers to insure a proper allocation of

resources and appropriate tariffs.

The cost element structure of the funds need not change
either for the use of the economic airlift criterion or as a re-
sult of the criterion. The various DoD components will continue
to pay the tariffs set by the fund managers for their shipments.
Nevertheless, new values of the criterion will be based on the
incremental costs involved in transporting cargo. Those costs

will probably differ from the tariffs,

B. MILITARY SEALIFT COMMAND

Implementation of the economic air eligibility criterion will

affect MSC operations. Most of thékcargo that will be diverted

into the airlift system under economic rules will be "general

PRECEDING PAGE BLANK
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cargo," the category that provides MSC with its greatest flexi-
bility in dealing with the varicty of contractors, types of

hips, origins and dastinations, and general route planning.

14

Ramoving any traffic from MSC will affect its offerings

to its contractors. As a result, commarcial carricrs may

cut hack on the nmodwinizotion of their vassels and slow down
the procurcwent of &ny noew vencels thal they wmight be conaider-

ing.

Use of cargo to flinancce Dol cergo ship construction has
histeorical precedence. Discusnions with MSC indicate that
nucleus fleot ship acguisition fuonds @re not lilely to bo appro-
priated. Therefore, acquisition could only be fininced, au in
the past, by carrying p2acetine cargoe. The Joint Logislics
Review Boavd assuncd continuaed roliance on govaernmoent-genorated
peacctine cargo for ship construction fiuancinq.l Recent
hearings on the President's Maritime Program also suggest Lhis
use oif cargo.z Iowcevoer , for sny given size of the wmobility
forces, the least total cost to the Dol occurs when cargo

allocation is free of the restriction to suppoxrt or help support

the financing of the mobility forces and their readiness.

To illustrate, at the minimum total cost point in Table 1
(page 25), the sealift intercontinental rcvenue for the total
500 million short ton-miles diverted to airlift by the econcmic

. . . caq s 3 , C
criterion is $11 million/year. If thot amount of traffic is

lg_ogistics Support in_the Vietnam Era, Vol. III, p. 18-7,
TR-10.

2Hearings bafore the Subcommittece on Merchant Marine, Com-
mittee on Merchant Marine and Fishing, House of Representatives,
91st Congress, 2nd Session, January 28 through March 3, 1970,
Serial 91-23, pp. 143 and 311.

3Sealift traffic diverted to airlift at the minimum total
cost point is 2.2 billion MTM. At .5 cents/MTM (Table 3-19)
this yields $11 million revenuec.
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declared "air mandatory," the amount of savings to DoD in Fiscal
Year 1972 would ba $61 million. Thus the $11 million par year

to finance ship opxration, construction, and modi fication would
be at the expensc of a potential saving to DoD of $61 million/

year. To put it another way, if the economic airlift criterion
is implemanted, $11 million per year could still be assigned to
cargo ship financing and $50 million psr year ($61 million minus

$11 million) could bhe put to use for other purposes.

C. MILITARY VERSUS COMMERCIAL AIRLIFT

The task order asked LMI to consider, in developing the cri-
teria, the "most efficient use of military airlift capacity and
extent of use of commercial airlift." Commercial airlift costs
clearly exceed the incremental costs of military airlift capacity
available within the flying hour program. Since the peacetime
military capacity also exceeds the volume of cargo able to pay
commercial airlift rates,l the use of commercial airlift for
peacetime cargo cannot be justified by reductions in DoD operating
costs. There may well bz other reasons for use of commercial air-
1lift, such as to assure mobilization readiness.2 That aspect,

however, is beyond the scope of the present task.

We are concerned that the criterion and procedures we propose
can accommodate the addition of rules to include comma2rcial air-
lift in peacetime. Consider, for example, two types of adminis-
trative rules that could be used. One is an arbitrary split

of the cargo between military and commercial airlift,

. S ———————— —

1See Figure 3 (page 31) where demand able to pay in excess
of commercial rates--about 16¢/STM--totals 100 million STM.

2In informal discussions, the Air Transport Association
estimated that it was significantly more costly to procure,
operate, and maintain additional C-5 aircraft than to depend
on an equivalent commercial capability based on a regular
cargo program under CRAF.
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similar to the Wilson-Weeks rule now in use by MSC. 1In that
case the supply curve of airlift costs that is used to determine
the dollars~per—-pound criterion would bz a combination of both
the military end the commercial costs ags jillustrated in Figure

9.

Another rule that could be used would be to guarantee to
the commzrcial industry a certain volume of traffic expressed
in ton-miles or in deollars. TFor purpostcs of air cligyibility
decision making, the cost of such an arvancument would bz con-
sidered as sunk, and the commercial ton-niles would appear in
the curve of supply costs of airlift at the bzgyinning of the curve
followed by the militory ton-miles as in Figure 10. 7The dewend
curve for airlift is cstablishced (also chown on TFigure 10) .
Again (as on TI'igure 3, page 31), the intcersection of the airlift
supply costs curve and the dennnd curve define the wminimum total
cost operation, the military capacity te be uzed for "air wmonda-
tory" shipments, and the costs of the copacity. Thus, the
changes in available capacity of either type of airlift can be

examined and the impact détermined.

Under both of these rules (arbitrary split and fixed charge)
the cost of the commercial airlift would be charged to the indi-
vidual user via the industrial fund tariff. O0f the two rules,
LMI believes the "fixcd payment” rule is more cfficient and

provides greater flexibility in handling both military and

commercial airlift.
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FLCURE 9

ILLUSTRATIVE COST OF AIRLIFT FOR
MILTTARY-COMMERCLAL SPLIT IN CARGO
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VI. RECOMMENDATIONS

This section presents our recommendations, together with
references to the carlier sections where details can be found.
The recommundations are grouped in four cateyories: (a) Imple-
mentation of the Economic Criterion, (b) Documentation Revisions,
(c) Refinement of Input Data and Formulas, and (d) Related

Actions,

A. IMPLEMENTATION OF TIIE ECONOMIC CRITERION

A significant saving and cost avoidance, approximately
$60 million/year or more, can bz obtained by using capacity
generated by the peacetime flying hour program (page 28). There-

fore:

Recommendation No. l: An Economic 2ir Eligi-
bility Criterion should be instituted by O0OSD.

A simplified criterion has been identified that will recover
about 80% of the total potential savings (pages 33 to 37).
Accordingly:

Recommencdation No. 2: The criterion which
should be used is item price density, or

dollars per pound. It should be derived
from supply-demand curves for outbound cargo.

Should an alternative criterion bz used, it should be one
which can be shown to capture more of the total potential savings

after factoring in any increased administrative costs (page 60).

PRECEDING PAGE BLANK
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A conservative criterion value for dollars/pound (conserva-~
tive in the sense that less items are classified air eligible
rather than more) should be used to minimize costly changes in
reclassification (pages 34 to 37). The conservative criterion
corresponds to a less than full use of the flying hour capacity.
However, much of that capacity can be used and most of the
savings obtained a year earlier with such criterion than if
implementation was postponed until better criteria values could
ba developed (pages 41 to 43). Therefore:

Recommendation No. 3: The criterion should
correspond to the split of outbound cargo re-
sulting in minimum DoD cost for the current
planning period but not lower than $3.86 per
pound (corrcsponding te the 1974 inventory
saving limit point). This restriction should
continue until data uncertainty is reduced

to the point where the reclassification risk
is negligible.

The precise cost calculations are complex and cannot now

be supported by equivalently refined input data. Therefore:

Recommendation No, 4: Economic air eligibility
criterion calculations should be based on a
simplified, aggregated formula (page 17).

The major saving results from inventory reduction (page 34).
Thus, if an item is expected to remain in surplus during the
planned period or its inventory cannot be reduced in that
period, there is little point in designating it for airlift.
There fore:

Recommendation No. 5: All items to be pur-
chased in the next planning period, and

held in an overseas depot with a Reorder Point
responsive to actual Order and Shipping Time,

which meet the economic air eligibility cri--
terion, should be declared air mandatory for
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routine resupply. All other routine re-
supply items remain or return to sealift.

To assure an up-to-date criterion:

Recommendation No. 6: O0OSD annually should
issue the economic air eligibility cri-
terion based on calculations using the sim-
plified formulas (Recommendation No. 4) and
latest data (Recommendation No., 14). Aair-
lift cargo volume cxpected to bz generated
by the criterion also should bka issued to
assist in traffic planning. Initial cri-
terion should be $3.87/1b. and should not
be effective until the documentation revis-—
ions (Recommzndation Nos. 10 through 13)
have been implemznted.

Until accurate retrograde cargo data are available

(pages 63 to 64):

Recommzndation No. 7: The criterion for
retrograde air eligibility should bz the
same as the criterion for outbound cargo.
However, until more accurate retrogirade
data are available, retrograde items should
be airlifted at the option of individual
Services.

Shelf life items represent increased inventory holding

costs (pages 64 to 66). Therefore:

Recommendation No. 8: Items in Condition
Code C (as defined in DoD Instruction
4140.27) should be air mandatory. All
others should be air mandatory if their
price density exceeds the criterion ad-
justed as detailed in Section IV (page 6G6).

An air eligibility criterion should be applied at the time of
initial provisioning in order that the most economical form of
transportation can be identified and reflected in pipeline re-

quirements, and hence on total quantities bought. However,
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reclasal fication (from aiclift to smoalift) can be unumunlly ex-
pongive, Thua spocial attontion s nacanaary for these {tems

(pages 67 to 68 . Tharafove:
Y

Racommondntion No, Yt For the firnt two
yoarsa provinioning decigionns ahould ba bhagod
on thoe eritorion in fovea at tha time of the
dacisionn.  Onea nueh a daciation har baen
made, proposed raclagsd fdeat fon raguiring
additional dnventory, should consideyr
apocial provialoning coust i any,

B.  DOCUNENUIATION REVISTON

- iR

Portinont decuuantsa must ba roviaomd to parmit and ancowage
the use of the ccoaonie ariterion, Droafts of the roavialona appeay

in Appendix 4.,

Recowmendatien No. 10: hob Direative 4500,9,
"Mrangportation and Crafific Managewmant "
Oocltobax 10, 1969, Thie divective should ha
thae basic document for directing tha iwmpla=-
mantatior of the aconomic criterion., An en-
closure Lo DoD biractiva 4500,9 should in=-
* clude tho basic conrtapt, tha mathod of
calculating cvhe rriturion, and the assignment
nf responsibilitios,

Recommendation Ne. 1l: DoD Instruction 4410.6,
"Uniform Materiel Mcvament and Issue Priority
System (UMMIPS) ," 18 February 1971, Thias
instruction should bs modified to pormit

early Required Delivery Dates for air manda-
tory cargo.

Recommendation No, 12: A variety of supply-
oriented directives and instructions should
include DoD Directive 4500.9 as a refarencea,.
Because most of the savings from using the
economic criterion result from reducing in-
ventories, supply personnel should underetand
the criterion and its implamentation. Sea
Section IV., pages 62 to 63, for a list of
such documgents,
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Racommendat tong Noa L3 Thone documant A
(Avect tvan, memom mda, tottova, ote,)
conear ped with MULREAME chind Yongen ahontd
P yavtawel and veviand ar appaaopn fate (o
cateaas aly aondatory shipment B Grom thae
full vange of Jgaoaont choablenge Cactovae,

Co REPINGHSRE O DACA JRD PonketAn

Theve ta aabatant fal anceer bainty (n the data vned tl ealeas
Yations of Lthe adv eligihitity vttt ton (page 41) . thore e
Racomenadat ton, Nos. Jd e The data raguiyed
for anmmual asplivation or thae aly ollyis
BEVEtY foymulan should bs devalopad by
appropriate Dol componenta (Appondix 3,
Table I=17) .,

Wa have rucommandad & ecnhuarvative aritarion value princi=
pally bhacanse of tha uncertainty of rout ine vesupply capaeity in
wvartina (pagoa 18 to 21). Therefure

Recommandation . No, 18: bob should investi-
gate the coat and capacity of routina re-
supply by airlift in wartima, as data ha-
comna available,

Many sinplificationa wera made in developing the recomwendad
formula., These aAhould bha varified pariodically., Tharefore:

Recommepdation No, 16t Annually, the data

supporting the formula aimvlitications
should be spot-chacked by the reaponsible
DoD componentsa and the asaociated aimpli-
ficationa reappraisail hy 08D,

D. ] ! FD . S

This final group of recommendations covera toples indirectly
involvad in the economic nir eligibility criterion.

The morale aspect cannot be treated adequately and easily
in an economic framawork (pages 66 to 67).
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Roecop gt fon Ney o L7e the movament  of
pasrengeya and worale ftome, o0y, wmall,
should not ba conaddarad andaer aconomtoe
vulow,

MWode dnettictont to try to bay readinesa with peacetime
cnrgne WHDY rolatdvaly tavge anvinga poaaihla from reduced
fuventorioa, 40 4 more officiont to wue aconomice rulaos for
trannportaction mode dectatlons and une the savinga to buy the
Nscoddiny portwm e (pagea 2L te 1),

Ragommendpt don Noy e he defanaa ponture
in deatioe mhounld not be basad on the puaca=
time movemant of eardgen by the sanlirt forewa,

Sineca simtlar logle appliea to alrlift, precuring a fixed
amount. of vommercaial airlitt capability=-<that is paying a fixed
eharvge, axprasasd in ton-milas or Jdollars==-will leave nore
optionn opan to tha boD than the Wilson-Weeks type of rule cur-
vent:ly in forece for aealift traffic (pagas 73 to 74).

Recopmendation No, 19: If comnarcial ajrlift
i® to b used for cargo movament, use the
"fixed charga" rule in placa of the Wilaon-
Waaks type rule,

Portions of the distribution aystem bayond the scope of
this atudy can bha evaluated by air eligibility planning factors,
Por oxample, the coat of obtaining a izy raduction in the
O&ST at a depot or in CONUS transit ¢an ha compared with the bsna-
fit estimnted by the air aligibility calculation procedure (page 41l).

Recommandation No, 20: Tha outputs from
calculating the ajir eligibility critarion

should be usad to help avaluate proposed
improvemant throughout the diatribution
system,

~~~~~
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APPENDIX 1

ASSISIANT SECRETWARY OF DEIENSE
Washington, D. C.

Instollations and Logistics DATE: 18 March 1970

) TASK ORDER SD-271-136
(Task 70-19)

Y. Pursuant to Articles I and III of the Decpartment of
, Defonse Contruct No., SD=-271 with the Logistics Management Insti-
tute, cthe Institute is requested to undertake the following task:

A, TITLE: Criteria for Airlift Eligibility
of DoD Cargo

B, SCOPE _OFF WORK: Present UMMIPS criteria for air-
lift eligibility of Dob cargo d=zal primarily with priority of
need only and do not consider cost savings and other criteria.
Current criteria may not generate all of the cargo which the 1975
C-5 cquipped airlift flecet of MAC is capable of carrying effectively
within the peacctime flying hour program required for essential
training. Therefore, LMI will examine all categories of pesacetime
DoD cargo (from Army, Navy, Marine, Air Force, DSA, MTMTS, etc.)
which might be candidates for transport by airlift and develop
easily applied c¢riteria for choosing the wmost air eligible cate-
gories from an overall, DoD-wide cost effectiveness standpoint.
The time period to be considered will cover the transition period
from present Vietnam-affected operations up to and including the
peacetime operation of the military airlift fleet as contained in
the approved Major Program Memorandum for Military Forces.

In developing such criteria, appropriate ccnsidera-
tion will be given to:

a. Readiness of peacetime forces as affected
by availability of critical supply items.

b. Potential cost savings from shorter pipe-
line and reduced stock level requirements.

c¢. Most efficient use of military airlift
capacity and extent of use of commercial
airlift.
1
- i
]
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d. Degree of cargo unitization.

e. Peacetime requircmznts for mobility
support forces,.

£f. DoD transport cosls.

g. Morale impact of certain personnel items,
i.e., mail, perishable foods, etc.

h. Passenger traffic,
i. Retrograde versus outbounc traffic.
j. Space available considerations.
k. Impact on MSTS sealift.
2. SCHEDULE : Full cognizancce shall b2 taken of currently
completed and ongoing study efforts in this arca. 2An oral progress
report will be given within three months, a written progress report

after six months, and a final written report completed within
twelve months.

/s/ Glenn V. Gibson

ACCEPTED /s/ William F. Finan

DATE 18 Maxrch 1970
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APPENDIX 2

MODEL DESCRIPTION

A, INTRODUCTION

This appendix describes the cost model used to determine
the initial air eligibility criterion. Appendix 3 describes

the input data calculations and results.

Four previous studies1 described different mathematical
models developed to represent distribution costs. The differ-
ences reflected different opinions as to the best way to ap-
proximate the real situation. Originally it was expected that
results from existing models would suffice for the LMI task.
However, it was impractical to use the previous models to test
such concepts as incremental cost, wartime demand, or inven-
tory responsiveness. Therefore, a new simplified model was
built, based on our evaluations of what simplifications and
assumptions were most realistic in view of the nature and qual-
ity of available data and the objectives. The new model,
while adequate for a first determination of a criterion, should
not be used in succeeding years if improved data become avail-
able. Sensitivity analysis should be employed annually to
determine which of the simplifications and assumptions should

be replaced by more refined approaches.2

lTwo by RAC, one by IDA/WSEG, and one by AFLC. References
in body of report, page 4.

2800 Appendix 3, page 31, for example of such analysis.
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B. COSTS i

Costs are described in this section in terms of cost ele-
ments, the degree of aggregation in the calculations, and the

equation.

1. Cost Elements

The cost elements, together with the variety of ways
in which each has been treated ir past studies, and in this ;

study, are listed in Table 2-1.

2. Cost Aggregation

Each item requisitioned from overseas will incur one
or more of the costs listed in Table 2-1. Calculating such costs
for each requisition is impractical. Calculations were simpli-
fied in previous studies by aggregating requisitions, cost fac-

tors, or time.

a. Items of Material

Only IDA among the previous investigators aggre- !
gated material items by FSC in their calculations.l In each of
the other studies the cost to distribute one Federal Stock Num-
ber (FSN) was obtained individually, not as a membar of a aroup
or class. However, because of the guality of currently available
data, calculations on individual FSNs to determine air eligibi-
lity criterion probably yield no better criterion value than if
the material items are aggregated. Available data are inaccurate
and incomplete. The previous study groups went to great length
to supplement missing data and correct data as necessary. Never-
theless, the resulting data were suspect. For example, some
Pederal Stock Classes (FSCs) are listed at less than 0.5 pounds
per cubic foot which is less than the density of empty cartons.

lce. R. F. Stryker et al., op, cit., Vol. 1, pp. 184-185S. i



APPENDIX 2
TABLE 2-1 page 3

COMPARATIVE TREATMENT O COST ELEMENTS

NOMENCLATUKE OF TREATMENT OF COST LLEMENTS (ANP N?MBNCEATURE I} DIFFERENT) .
COST ELEMENT |- — BY_FREVIOUS ANALYSTS -|  LMI TREATMENT
OR FACTOR First Sucend IDA AFLC
Packing Included Includ2d as |Considered not Included as Sea Packing Cen-
(Final Packaging significant for [Packaging sidered generally
destina- Differen- air eligibility more costly than
tion con- tial decision for air
sideration
explicitly
omitted)
CONUS Inland Included Included in |Included as Includcd as " |Assumed negligible
Haul in Inland Sux face CONUS Line Haul [CONUS Inland
Haul Transporta- Line Haul
tion ,
Port Handling Included Included in [Included as Included as Included
{CONUS & 0/S) as Intran- |Surface Mode |COLJS Port Hand- Warehousing
sit warce- ling & 0/S Port [& handling
housiny & Handling (zero for
port hand- airlift)
ling
Intercontinental | Included as|Included for |Included as Included as Included
Haul Line Haul Adr Trans- Intercontinantoal !6/S Line Haul
portation Transportation
Sealift is
in "Sur face
Transporta~-
tion"
* 1 0/8 Local Included in{Includ:zd in |Included as 0/S [Included as Assumed negligible ?
Inland Haul |Surface Line Haul 0/S Inland ;
Transporta- Line Haul |
tion (Zereo for Air- i
lift |
Inventory omitted Included as [Included in Included as Included in Annual |
one-Yime Saving Pipeline & |Annual Inven- Inventory Saving I
Inventory tory Cost Factor Pipeline In-
Cost Avoid- vestment ]
ance |
- Annual Inventory| Included as|Included as |[Included in . Omitted Includes Amortiza-
8avings Inventory ,Holding Cost |Annual Inven- tion Annual Saving
Maintenance |Avoidance tory Cost i
Cost Factor !
Loss & Damage Loss & Omitted Omitted because iIncluded as Omitted because con~
Damage bacause con- |considered part |Loss & Dawage sidered part of an-~
Included sidered part [of annual in- nual inventoery :
of annual ventory
inventory ‘
Agyregated Cost No Yos Yes Yes Yos I
Pactors !
Mobilization omitted Omitted Discussed in ‘omitted Allowances made
Reserve Vol. 1, p. 63, !
but not in : i
formula ! !
¥8N Aggrogated No No No J‘No . ’ch
BO0URCE :

1. First RACs RAC-K-64, "Economic Use of Military Airlift and Sealift for Overseas Shipmant
in Peacetime,"” Volumo 1., January 1969, Laowrence G. Regan, et al.

2. Becond FAC: RAC Study 010,113, "A Mothodrnlogy for Selecting Items for Air Shipment on an
Economic Baais.” 30 April 1970, Ray M, Clarkc, et al.

3. IDASEG Report 141, "Resupply in Peace and War by C-5 Airlift and by Containership,”
July 1969, R. F. Stryker, et al.

4. . Ar Force Loyistice Command, "The Econonmics of Carge Shipment, Airlift vorous Sealift,”
Alr Force Logistice Studies, Airlog 70 Phase II1 Report, January 1969.
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Therefore, LMI based ita calculations on an over-
seds cargo shipment data base which was agqregated by F3C, We
assumed that the data aggregatead by FSCs represented the distri-
bution of overseas cargo characteristica and volume only, not
necessarily the actual idantity of the F8Ca. Thae true identity
of the FSC would have bean important only if transportation
mode classification of the clawses or itema wam involved at
this step. However, as axplai.ed in Section IV of thias report,
mode classification is done on individual FSN& after the cri-
terion has been calculated (Step 3, Figure 8),

b. Cost Factors

In most prior studies there waa a high degree
of aggregation of the cost factors. That is, tha cost to ship
a ton of aircraft engines one mile was assumed to be the same
in the Pacific as it was in the Atlantic and it waa the same aa
a ton of radio parts. Only the first RAC study diastinguished
among port-to-port cost variations and among commodity cost
variations. 2ll other studies aggregated shipping costs. Some
of the studies distinguished the packing cost differentials by
material category. The first RAC study distinguished thease
differentials by FSC.

Thus there was a considerable range in the degree
of aggregation among the studies. However, the maximum degree
of aggregation used in the previous studies appears the most sens-

ible, given the accuracy cf currently available data, For ex-

ample, packing data are extremely inaccurate, as discussed
earlier.1 There is even some evidence that the difference be-
' tween packing for air and sea is zero. Thus, we see no point

now in using more than one packing cost factor for air and one

lPagé 44 .
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for sen for all commodintan v anoth-e example, ovean zhip-
Ping coata vary conajderably from port=torport as commodity-
to-commodity. However, evonomie aty eligibility elams fioation
ia relatively inaensitive to wide vartiations {n ovcean shippinyg
conun.l Acoardingly, we baliave a aingle worldwide rate i
appropriate,

. Iime

In gehedal, the increama in annual air shipping
charges is offant by an initial decreasa in atock, plua eartain
annual bhenefita., This can be axpreassad in equation form asi

N
Y » A~ ) (n*-ci) (L + x)
i

where Y ia the present worth coat advantage to airlist an item

-1 %+ 1 ()

for .« N yeara that the item ia in inventory, A s the veat
saving of the injtial atoek decraease, Bi ia the inerednae in
tranaportation coata in the ith yaur if the item is airlifted,
ci is the benefit in the ith yoar, and » ia tha discount factor,
In determining if Y is poaitive (i.e., tha item should ba aire-
lifted), one can make the indicated calculation or alternatively
agyregate by eatimating an average for ai and ci ovar the N
years and then combine ny annuity factors, asi

N
Y=A-~(8-C) L_-__.(I_h) (2)
r

Again, the accuracy of the available data encourages use of the
latter form to determine the criterion.

lrhc earlier RAC study does not support this view bacauae
the air density break point was not used. Sea, howaver, Table
3-22, Appendix 3, where the sensitivity of the number of ISCs at

the inventory limit point is tabulated. Since the ranking of FSCs

was unchanged, the invarjance in the number of air eligible FSCs
is indicative of low sensitivity.
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J.  Quab Equatien

We will start with a complete coat eguation for caleou-
lating an economic ailr eligibility ecriterion and, atep=by=-atap,
atrip away those terma which have a nagligible influance on the

eriterion,

The cost of transportation is ganerally considered to
depend on the diatance traveled and the volume, weight, and
nature of the item., For the aggregation employed by LMI, the
cost factora neglect the nature of the item. The inventory coats
are proportionate to item price and time in transit (which we
assume fixed for each transportation mode). Thus the cost
equation may start with termas proportionate to volume, to weight,
to price, to a product of intercontinental distance and weight,
to a product of intercontinental dlatance and voluma, and a
conatant to represent administrative fixed coate auch as the
coat of reclassifying from airlift to saalift:

Distribution Cost = D ¢« ton-milea + E + voluma-milas
+ F * weight + G * volume + H + price + I (3)

where D, E, F, G, H, and I are cost coafficients which would
differ for sealift and airlift, and which are discuassed in
detail below,

Port handling and packing costs do not depend on inter-
continental distance. Intercontinental haul costs are primarily
proportional to a product of distance and weight or volume.

Hence we ralate the coefficients in equation (3) to the cost

elemants in Table 2~1 as follows:

- ~———

D and E depend only on Intercontinental Haul costs,
F and G depend only on Packing and Port Handling costs, and
H depends only on Inventory Savings.
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Furthermore, the intercontinental haul costs are based on a
designated minimum density. Hence the first and socond terms
of equation (3) may be changed to the form:

M » Maximum (D « W, E . V),

wheara M ia the intercontinental distance in miles, W is the
waight in tons, and V is the volume in cubic feet.

The bulk of genural cargo is between 10 and 50 pounds
per cubic foot. Sealift charges ara basad on the assumption
+ At the density of each shipment is at leaat 50 pounds per
cubic foot. Therefore, F * W is genaerally less than G . V for
sealift and we may assume, with negligible error, that F = O for
sea shipments. Airlift costing is based on the assumption that
dansity is at least 10 pounds par cubic foot. Since most items
excead that density, we may assume, with negligible error, that
G ~ 0 for airlift.

Inventory coats are based on the shipping time reduc-
tion of airlift vs. sealift; in other words, only the differen-
tial is of interest, Hence for airlift, inventory costs are
considered zero, i.e., H = 0. For sealift, "H" will represent
only the extra costs associated with the increased pipeline re-~
quired for sealift. The dollar value of the inventory cost
differential is proportional to the (1) annual dollar value of
the goods shipped, (2) reduction in shipping time between sea-
lift and airlift, and (3) annual value that the reduction of
one dollar in inventory is worth. The first two elements--dollar
value shipped and reduction in shipping time--are required as
input data. The last element--the annual value of an inventory

reduction of one dollar--may be related to equation (2).
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Firat divide Y by the annuity factor to get an annual benefit--
y. and aliminate B since B is not relatad to inventory:

y = A .3 (4)

1-( 1 )Y |
1+ r

X

Next factor out A, which is the price reduction of the initial

stock decrease:

X —_—
1l - 1 )
l+1rx

A is the product of annual dollar value shipped and reduction in

g = + & (5)

shipment time, and it includes item price. Hence the term
"H + Price" in equation (3) may be replaced with "y" from equation (5)

The first part of the coefficient of A is an annuity
term and requires for input only the discount factor r and life,
N. The second part of the coefficient, E)A, is the ratio between
annual inventory savings and the price of the causal reduction
in inventory. This ratio must be supplied as an input value.

For convenience let "J" be the coefficient of A, and rewrite
equation (5):
y = JA (6)
In accordance with the discussion in.ﬁhe body of the
report, the pipeline cannot be reduced for those items not air-
1ifted because of wartime requiremants.l For such items J = 0

for sealift, hence in general J is also dependeht upon airlift

cargo volume.

1Cf- page 18.
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I of equation (3) ie the cost to reclassify an item,

either from airlift to sealift or vice versa. Ordinarily this
cost will be negligible compared with the other costs. However,
for some special items production of which involves a large start-
up cost, such as airframe components on a phased-out production

line, the cost of reclassifying will be significant.

The equation for DoD distribution costs used to deter-
mine an air eligibility criterion cannot single out individual
factory phase-in costs aad other fixed costs of reclassification.
Accordingly, we assume that I = 0 for calculating the criterion.
It is a different matter in classifying individual items (Step 3
of Figure 8 in the body of the report). If there are unusual
costs to reclassify an item which are not proportional to the
amount of inventory adjustment item price density should be
adjusted to reflect such costs. The adjusted price density
should be the one tested against the current air eligibility

criterion.

The distribution cost equation (equation (3)), then

takes two forms. One is for airlift:

Z, =M - Max (D, -+ W, E, - V) +F, *+ W, (7)

. A

where subscript "A" refers to airlift data. The second form

.

is for sezlift:

Z, = M - Max (DS * W, E

S .V)+GS-V+J-A (8)

8

where subscript "S" refers to sealift data.

" The coefficients DA and EA are functions of the total

cargo volume. This follows because the DoD's incremental cost

to transport cargo in aircraft which are not fully loaded and
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are flying channel routes because of the flying hour program,
is very much less than the incremental airlift costs for cargo
which requires scheduling flights solely for the cargo.l

The savings (if any) for airlift follow from equations

(7) and (8). For simplicity in exposition we assume EA =0 = Ds'2

Then the savings, S, are:

S=ZS-ZA=(M-ES-V+GS-V+J-A)

-(M-DA-W+FA-W) - (9)

To assure that each unit of airlift capacity is used by the items
with greatest saving, we wish to assign highest economic rank to
those items whose savings per unit of capacity, S', is highest.
Thus, since capacity is measured in ton-miles (= M . W) we re-

write eguation (9) :

st = —= =ES.V+GS'V+J‘A-D-£9- (10)
M -W w M W M -W A M

Further, since DA (the airlift intercontinental rate per ton-

mile) is not fixed throughout the relevant range of airlift

capacity, the expression D'A =8S'+ DA is useful as given in
equation (11) :
E,L -V G, -V F
‘ S ) J - A A
' ' - e - —
Dipa=8 *Dy W "M wiM.w M (11)

To use each successive increment of airlift most

economically, the item with the next greatest saving per unit

lFigure 1 (page 23) shows the incremental «ost function.

2The programing LMI used makes the necessary allowance for

EA and Ds being non-zero.
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of capacity, S', should bes added to those already selected for
airlift. For each such increment, cargo volume is cumulated by
the volume of items already selected for airlift. Hence the

value of DA for that next increment is determined regardless of

which item is selected next. Consequently, the item (not already

selected for airlift) with the largest D'A is also the item with

the largest S'. Thus the maximum economic benefits from use of
airlift are obtained if (1) items are ranked in accordance with

D'A of equation (11), and (2) items are selected from the top of
3 s = [}

the list until DA D A’

from further use of airlift. Note that D'A is the maximum air-

lift rate which the item can be charged and still break even.

i.e., 8' = 0, or there is no benefit

c. CALCULATING PROCEDURE

There are three steps to calculate the criterion for maxi-
mum economic benefits. First equation (1ll) is solved for each
item or aggregation of items. Next, the items are arranged in

descending order beginning with that with the greatest D'A.

Lastiy, D'A of the highest item in the list not already classi-

fied as air eligible, is compared with the value of DA for the

amount of airlift cargo cumulated “rom the items higher in the
list. 1If D'A s DA the item is called air eligible and its cargo
volume is added to that already cumulated. The last iterative

step terminates at the point where D'A < DA.1 This is shown on

Figure 2-1 where the airlift cost curve intersects the sealift

lAt the cargo volume where wartime capacity is limiting
(called the inventory saving limit), a refinement is intro-
duced in equation (11). As explained on page 2-8, we let
J = 0, and recalculate D'A for the items lower on the list
and rearrange that part of the list.
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cost curve. At that point the volume of cargo, the value of air

eligibility criterion and the total saving may be derived.;

D. EASILY APPLIED CRITERION

Ordering by D'A results in maximum savings and hence is a
standard against which we compare alvernative criteria. However,
equation (ll) contains many terms, few of which are available to
any one person, such as a requisitioner. The natural question
is: Is there an easily applied criterion of comparable efficiency?
The answer is yes. The logic is summarized next and calculations

supporting -the answer are detailed in Appendix 3.

Previous studies have shown that inventory savings far

exceed all other savings combined. This corresponds to the third

term in equation (11), namely, ; : $ . Furthermore, the accuracy

of currently available data allow us to fix J and M by aggregation.
Hence D'A is almost directly proportional to % , that is, the
price of an item divided by its weight (dollars/pound). This

piece of data is more readily available.

In order to test this, or any other criterion, it is only
necessary to arrange the list of items beginning with the items
which have the largest value of the trial criterion. Then the
same iterative process used above is adapted slightly, as follows:
The saving, S, is calculated from equation (9) and cumulated

until it is clear that the maximum S has bsen obt-ined.

1The net savings of increasing or decreasing the flying
hour program can be estimated also with Figure 2-~1. For example,
assume an increased program. Move the vertical line in the
supply curve to the right to represent the additional flying
hour capacity. The area above the der.n< curve, below the
supply curve, and between the old ania new positions of the
vertical line represents the approximate net cost increase
to DoD.
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The value of the criterion for the item at which S is maximum
in this cumulative process defines the best criterion value.
A comparison between the maximum saving, which occurs at that
criterion value, with the maximum saving obtained by the

original criterion becomes a measure of efficiency.

The flow diagram of Figure 2-2 summarizes the procedure.
Complete documentation of the program used by LMI in the

calculations are on file at LMI.
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APPENDIX 3

CALCULATIONS

A. INTRODUCTION

This Appendix describes the calculations used to determine
the value of the economic air eligibility criterion. Those cal-
culations were made for the period June 1970 to June 1974. This
period will be a transition period as Vietnam-affected operations
are phased out, the C-5 is added to the MAC fleet, and presumably
economic air eligibility procedures are phased in. Calculations
also included sensitivity or error analysis in order to provide
some idea of the likely range of the resulting criteria through-
out the peried. The general formulas given in Appendix 2, namely
equations (7) and (8); and the procedure described there are the
basis for the calculations described in this Appendix. The input
data, output data (including sensitivity analysis), and data

sources are presented,
B. INPUT

The sources of the data and the analysis of and calculations
per formed on the input data to convert them into coefficients of
the formula, are described below under the various cost element

categories.

1, Cargo Voulume and Characteristics

Estimates of cargce volume have ranged widely. Both

. . . 2
war and peace rates are important as discussed previously.

-

1All cost data are in constant dollars as of June 1970.

2See pp. 18-21.
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A sample of peacetime estimates and their sources is found in

Table 3-1.
TABLE 3-1

PEACETIME CARGO ESTIMATES

Billion Short

Ton~-Miles Outbound SOURCE

32.3 Calculated from "Alternative Sealift
Programs for 1975-1984 Deployment
Situations (Sealift 75-84), Integrated
Sealift Study," Department of the Navy,
Office of the Chief of Naval Operations,
Deputy Chief of Naval Operations
(Logistics), 4 November 1970, Vol. 1,

p. I-42. (S)

19.0 RAC-R-64°

14.2 Pro rata from MSC Dry Carc¢o Traffic
Carrier Figures for FY 1965

aFull citation in footnote 2, p. 4.

Other estimates have been'used by the Army and Air Force, based
on recent data. All figures suffer from one or both of two
deficiencies: (1) the base data are six years old or more, or
(2) the base data represent a contingency period. Both deficien-
cies mean the type and volume of cargo are not representative

of peacetime. Technological changes in six years, for example,

may have radically changed the mix and quantity of traffic.
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Most users have recognized these problems and attempted
to compensate, but the range shown in Table 3-1 indicates the
uncertainty. For purposes of testing the LMI model and develop-
ing initial (first year) criteria values, we have assumed a mid-
point volume close to the RAC figure, namely 18.4 billion short
ton-miles and & tolerance, + 20%, which almost covers the lowest

estimate in Table 3-1.

The characteristics of the cargo used in the calcula-
tions have been determined independently of the volume. The

distribution of characteristics was determined from the Federal

Supply Class (FSC) data base of the first RAC study, primarily
because of its convenience. Table 3-2 summarizes the totals of
the cargo volume data used in the LMI calculation.

TABLE 3-2

SUMMARY CHARACTERISTICS OF DATA BASE

P Tons, Millions 1.409
Lo Cubic Feet, Millions 96. 36
i . Ton-Miles, Billions 8.170
; Value, $ Billions 2.424
' Number of FSCs | 307
- Details on the distribution of characteristics have been

described in the RAC report.l The data base resulted from a

compilation by FSC of available FSN individual overseas

1RAC—R-64, Op. cit., Vol. 1, pp. 61-71. Total ton-miles
differ from Table 3-1 since Table 3-2 contains totals of FSCs
for which complete data were available and only of the 307
largest FSCs. Data on over 300 other FSCs were not used to
represent the distribution. 1Individually, the largest of the
FSCs dropped amounted to less than 0.1% of the total and
collectively those dropped accounted for less than 34% of the
total.
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shipment data.l A few categories had unusual values, e.g., the
density for one FSC was 0.43 lbs./cu.ft., which is less than the

density of an empty carton. Such FSCs were not used.

No detailed estimates of either the volume or character
of retrograde cargo movements were developed because data on

this category were even more intractable.

The estimated ratio of wartime cargo to peacetime cargo
ranges from l1.4:1 to 3.3:1, as shown in Table 3-3, with an
average of about 2.5:1. We used a range of 2.1 to 2.9.

TABLE 3~3

ESTIMATES OF RATIO OF WARTIME TO PEACETIME CARGO

RATIO
(War Cargo Volume to SOURCE
Peace Cargo Voluma)
2.8 Max " " . a
1.8 Min From "SUPAR" Printout
3.3 Max | Based on NAVSUPINST 004440.151,
l.4 Min { "NAVSUP Interpretation of
Logistic Guidance for Use in
War Reserve Requirements Deter-
mination for NAVSUP-Managed
Material," 15 July 1970
2.9 Ratio of traffic reported by MSC in
FY 1968 to that reported in FY 1965

a"Cargo Characteristics of Resv.ply Requirements for
ROAD (Reorganized Army Division) Di.ision," by L.
Christensen, R. Ahlfeldt, L. Gar.ield, K. Harms, G. Hockey,
M. Pollack and R. Wise, Report #PRC-R-1289, 15 November 1969,
Contr. #F18600-69-C-0062, Sponsored by Directorate of Analy-
sis, DCS/Dev. Plans, Headquarters, AF Systems Command.

1Ibid., as appearing in Computer Report #7, illustrated in

Vol. 2, p. 145, Table DS8.
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2. Sealift Intercontinental Rates

MSC data were used for sealift rates. Figures sum-
marized in the MSC FY 1968 financial statement show 0.478
cents/measurement ton-mile (MTM) for FY 1968.l Six-month figures
show rates in excess of 0.6 cents/MT. We took these two figures
as lower and upper bounds for June 1970. For December 1974 the
lower bound was reduced by 62% to 0.184 cents/MTM, based on data
presented by R. P. Holubowicz.2 The upper limit was left un-
changed. We worked in constant dollars, i.e., no inflation.

These points are plotted on Figure 3-1, together with straight

lines between them to show data used in intervening periods.

3. Airlift Intercontinental Rates and Capacity

Data on airlift rates and MAC's capacity were derived
from several sources, assuming that representative figures could
be based on a fleet of 16 squadrons of C-l4ls and the projected
schedule of C-5 addiéions tc the fleet given in Figure 3-2.

a. Capacity

Capacity of the C-141 fleet witﬁin the flying
hour program was based on the assumptions shown in Table 3-4.
Capacity of 27 C-5s, the projected figure for June 1971, was
calculated as shown in Table 3-5. Similar calculations for the
C-5 for later‘years were made assuming aircraft quantities as

given in Figure 3-2.

-

1“MSTS Financial Statement, " December 1968, Office of
Comptroller. ‘

2“'I‘he Other Revolution," U. S. Naval Institute Proceedings,
October 1970, p. 46.

S —
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TABLE 3-4

CRALCULATION OF FLYING HOUR PROGRAM
CARGO CAPACITY OF C-141 MAC FLEET

3
7

Minimum Maximum

Allowable Cabin Load (ACL) 24.6 ST 24.6 ST
Block Speed 382 MPH isz MPH
Flying Hour Programa 4.5 hr/day 4.75 hr/day
Special Missions, etc.b 2.0 hx/day 2.0 hr/day
Difference 2.5 hr/day '2.75 hr/day
Days/Year 365 365
Number of Aircraft 224 224°
% of Capacity Outbound

(3 of Flying Hour Program) 50 50
% Load Factord 77.5 77.5
% Effectiveness Due to o

Circuitous Routing, etc. 17 100
Product in Million STM/Yearf 573 819

aLatest available information indicates approximately 4%
hour program approved. These figures are not in the product
at the foot of the table.

bFY 1964 statistics from MAC Airlifit Data Summaries show

912 million STM and 1,934 million STM for Special Assignment-
Airborne Troop Exercises (SAA-EX/ABT) and total military capa-
bility respectively. Assuming a 4.5 hour flying program and
that capability is proportional to time, then 2 hours would

be required for SAA-EX/ABT. FY 1969 figures are 1,532 and
5,946 respectively. Assuming an 8 hour program again yields

2 hours. These figures are not in the product at the foot of
the table.

€224 is from IDAMSEG Study, Vol. 1, p. 34. Actual fleet
is now 234 and would change 819 million STM/year to 855 mil-
lion STM/year.

dLoad Factor in FY 1965.

®Based on letters from MAC.
fThese figures are the product of all previous figures in
the column except "Flying Hour Program" and "Special Missions,
etc."”
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TABLE 3-5
CALCULATION OF FLYING HOUR PROGRAM
CARGO CAPACITY OF C-5 MAC FLEET
Juna 1971
Minimum Max imum
l Number of Aircraft 27 27
Allowadble Cabin Load (ACL) 87.3 81 87.3 sT

Block Spead 402 MPH 402 MPH

Othexy Factors as on C=141
Calculation (Table 3-4) ——

Product in Million STM/Year 258 369

The total capacity in June 1971 of the combined
C=141 and C=-5 fleat is 831l (minimum) and 1,188 (maximum) million
short ton-miles (STM)/year.
first claim on this capacity and the economically eligibla cargo
In FY 1964 508 million STM
were carrisd and we assume this for peacetime priority cargo
throughout 1970 to 1974.} This would leave 323 to 680 million

We assumed priority cargo has the

uses the raemainder of the capacity.

STM per year in Junea 1971. Capacity within the f£lying hour pro-
gram for economic cargo for the entire period is given on

Figure 3-3, based on the C-5 schedule in Figure 3-2. Projected
average total capacity, including that for priority cargo and

special missions, is given in Table 3-6.

lThern is some overlap between priority and air mandatory

categories. For purposes of calculation, we have assumed the
508 million STM excludea all of the overlap.
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TABLE 3-6

CALCULATION OF ESTIMATED OUTBQUND
FLYING HOUR PROGRAM CAPACITY

YEAR CAPACITY IN MILLION SHORT-TON MILES

1970 [ 1971 [ 1972 [ 1973 [ 1974

Average of Maximum and
Minimum Flying Hour

Capacity® 187 501 810 |1,000 {1,000
Sum of Average and

PriorityP 695 | 1,009 }1,318 |1,508 |1,508
Special Missions, etc. 555 | _ 804 |1,052 1,202 |1,202
Total 1,250 |1,813 }2,370 |2,710 |2,710

®rrom Table 3-18, assuming 224 C~l4ls and schedule of C=5
as on Figure 3-2,

bPriority traffic assumed to be 508 million STM.

Cpro-rated: 2 hours of 4¥% hour flying program is used for

this i;em, as derived ia footnote b of Table 3-4,

b. Costs

Within the £lying hour program, cargo diversion
to airlift increases vehicle operating and maintenance costs
only to the extent that extra fuel is required for the extra
weight, and extra wear occurs bacause of extra weight. To
obtain the fuel costs, use was made of MAC "C-141 Fuel Planning
Manual," MM55-20, 5 March 1969. Resulting values were about
0.38¢/ton-mile for fuel. Similar calculations for the C-5 were
approximately the same. Analysis of budget data showed so-

called "variable" costs were about 200% of fuel costs.1

ypamsEG, Op. cit., Vol. 2, p. 50.
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Consequently, it was assumed that total incremental costs would
range from 150% to 210% of incremental fuel costs within the
training hour program. After taking into account the load
efficiency, the incremental costs range from 0.74 to :L.O4¢/S'I'M.l
These figures were assumed to apply throughout the pericd 1970

to 1974.

If cargo is airlifted over the capacity of the
training hour program, costs must reflect the need for scheduling
solely for such cargo. The daily cost to operate a C~5 3.5 hours
per day is $11,899 and 10 hours per day costs $l7,890.2 The
difference is $922/hour. This cost difference will support
35,100 STM, of which 77.5% x 50% (from Table 3-4) is effective
outbound. Hence the cost is 6.75¢/STM. Corresponding calcula-
tions for the C-141 yields 13.42¢/STM. Thaose values were assumed
to have a possible 5% error. For June 1970, the consts arce based
entirely on C-14lz and thuz would ha Latwoun 12,74 and 14.09¢/STM
(13.42 + 5%), as shown on Figure 3-4. For June 1971, the C-5s
provide 31.1% of the MAC capacity.3 Accordingly, the cost figures
should be weighted by 31.1% for C=5 and 68.9% for C-141:

Cost = .311 x 6,75 + .689 x 13.42 = 11.34¢/STM

This June 1971 figure, *+ 5%, also is plotted on Figure 3-4 as

well as figures for subsequent years.

0.38 x 1.5

1
For example, 0.74 775

2“MAC Projected C=-5 Direct Operating Cost Factorss," May
1970. Budget Division, Directorate of Industrial Funds, HQ, MAC.

3From Tables 3-4 and 3-5 we get 258 ¢ (573 + 258) = .311 .
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4. Packing

Four independent factors complicate estimates of

packing cost:l

a. the responsiveness of shipper-packers to the

method of shipment,

b. the effect of shipping containers on packing

costs and packing cost differentials,

c. the tendency to collect data by short tons in

airlifc, and measurement tons in sealift, and

da. the scarcity of data.

Accordingly, we took the data which secemed to reflect

the most comprehensive review, adjusted it to reflect varving

air-to-sca differentials to determine separate rates for airlift
and sealift, and then converted those figures for sealift to a

measurement ton basis. Details follow.

Calculations summarized in Table 3-7 from computer out-
put from the first RAC study showed that sealift packing costs
ranged from $20/ton to $88/'ton.2 Packing for airlift ranged
from $15/ton to $39/ton. As discussed earlier, we believe that
currently the packing costs often are not influenced by trans-
portation mode decisions. Therefore, we assumed none of the
packing costs were influenced by routine transportation mode de-
cisions in June 1970 and that in December 1974 packing practice
will be 100% responsive to routine transportation mode decisions

with a linear variation in bestween (Figure 3-5). We also

1By packing cost we refer to the outer wrap for shipment or
long-term storage under hostile environment as opposed to the
internal wrap usually provided by the manufacturer for storage
in a non-hostile environment.

2RAC R-64, Vol. 2, Table D17, p. 157, is an example.
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TABLE 3-~7
COST DATA FOR PACKING AND PORT HANDLING

Assumed I COSTS FOR AIR ELIGIBLE ITEMS COSTS/TON  ($)

Break even Tons {$ Thousands)

Air Rate Air Port Port

¢/T-M Eligible Packing Packing Handling Packing Packing Handling
Service a/ (thousands) Tost Alr Cost Sea Sea Cost Air Cost Sea Sea
Axmy 4 49,73 1,874 3,625 3,338 37.7 72,9 67.1
DSA 0 1,199. 17,833 23,569 27,174 14.9 19.7 22.7
AF 4 43.67 1,679 3,843 3,069 38.4 88.0 70.3
Navy 0 572.5 13,585 19,260 16,210 23.7 33.6 28.3
GSA 0 241.5 9,498 13,505 9,670 39.3 5.9 40.0

SOURCE: RAC-R-64 Computer Report #4.

.8/ 1 Data from lowest rate available used to maximize sample size,

assumed a linear decrease in all packing costs to 58% by December
1974 due to increased use of containers.l The product of the two
lines in Figure 3-5 is the net responsiveness and is tabulzted by

date in Table 3-8.

1IDA study estimated container costs at 14% of break bulk
port handling (Vol. 2, pp. 92 and 132). It also estimated an
average of 55% would be amenable to containers (Ibid., Vol. 1,
p. 46, average of 73 and 36). Assuming 90% can be aggregated
in time to meet schedules:

58% = 90% x 55% x 14% + (1 - .90 x .55).
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ASSUMED PACKING COST RESPONSIVENESS
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TABLE 3-8

FACTORS FOR PACKING COST

Date % of theoretical
packaging cost dif-
ferences which
actually occur

June 1971 20.1
June 1972 36.1
June 1973 48.0
June 1974 55.7

For each date the maximum and minimum packing costs
were multiplied by the above. For example, the calculation:
$14.19/ton_= $39.3/ton x .361
describes the maximum air packing cost in June 1972. This
figure and those for other years are shown on Table 3-9.
TABLE 3-9
PROJECTED PACKING COSTS

Packing Costs (§/Ton)
Sea Air

Max. Min. Max. Min.

June 1970 0 0] 0 0
1971 17.72 3.97 7.92 3.00
1972 31.77 7.11 14,19 5.38
1973 42,26 9.46 18.87 7.15
1974 49,05 10,98 21.91 9.31

Source: Table 3-7 and 3-8, Max. and Min. figures of
Table 3-7 multiplied by factors in Table 3-8.
For example, 17.72 = 88.0 x .201.
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5. Port Handling

a. Se 1lift

Seaport (POE and POD) handling costs also are
based primarily on data from the first RAC study, again because
of convenience. RAC calculated port handling costs to range
from $23/ton to $70/ton, depending upon the shipping agency.l
These figures are used for June 1970. The figures for December
1974 were assumed to decrcase to 58% (as calculated above)
because of the trend to containers. The low limit was decreased
by 10% and the high limit increased by 10% tc account for in-
creased uncertainty. The result for December 1974 ié-$l2/ton

and $4§/ton. These costs are plotted on Figure 3-6,
b. Airlift

Aerial port handling charges are included in the
air tariff, hence data are not as accessible as seaport data.
MAC financial report32 show port handling costs from $39.84/ton
to $53.52/ton, despending on what proportion of the staffing
costs are assumed to vary with cargo handling. These costs
were assumed to apply to June 1970 with a linear reduction to
58% + 10%, or $16.10/ton and $34.15/ton, by December 1974 (see

Figure 3-7).

6. Total - Port Handling Plus Packing

Wa have assumed airlift port handling and packing
costs are both proportional to weight and hence their sum deter-

mines the cost cosfficient F_ of equation (7), Appendix 2.

A

1This is also summarized on Table 3-7.

2Loc. cit.
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A {llustrative calvulation for maximum atvlift coat {in June
1971 ia premented in Table 3=10,

TARLE 3=10
AR ST TERNA. L TIATAVE, CALSULNLIQN

Iteam §/M'on gSour. a
Packing 7.93 Table 3-9
Port Handling 49,22 Flgure 31=7
Total 57.14 Maximum June

1971 Adrxlife

Similarly, sealift port handling and packing costa have
been assumad to be proportional to volume., Their sum determines
coafficiant Gs of equation (0) of Appendix 2. An illustrative
calculation ia shown:'in Table 3-1l,

TABLE J3-11

SEALIFT CORFNICIENT ILLUSTRATIVE CALCULATION

Item $/Ton Source
Packing 17.72 Table 3-9
Port Handling 64.64 Figure 3-6
Total 82.36 Maximum June

197) Sealift

These figures and those for other years are listed on
Table 3-12.
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TAULE 3-12

RROJBCIED PACKANG AND, PORY. BANDRLANG QOMES

Juhae 1970
1971
1972
1973
1974

TTECBERE W 1 & el 30 My S T L

Couta (&/8hovt Ton)

San Aly
Max. Min. Max . Min,
10,30 22,10 53,542 0,84
02|36 24\26 5?‘14 30;56
90, 7% 24,99 59,11 29,66
9h,58 24 .93 $9.49 28,18
96,71 24,04 58,23 26,03

Sourcat: Table

e VR AmT TR

Bacauae the sealift figures are assumed proportional to volume,
they muat ba converted to §$/cu.ft,

e i L L

3=9 and Figures =6 and 3=7.

29.2 lba./cu.ft,, is derived from Table 3-2,
and port handling coata ara asummarized in Table 3-13,

The converajon factor used,
Sealift packing

TABLE 3=-13
PROVECTED SEALIEY DPACKING AND PORT HANDLING COSTS
Coats ($/cu. fr.)
Maximum Minimum
June 1970 1.03 0.33
1971 1.20 - 0.35
1972 1.33 0.36
1973 1.40 0.36
1974 1.41 0.35
Sourca: Table 3-12
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7. Xukand. Nauwl

While eatimates of inland haul costs, both in CONUS
and ovarasud, ranged widaly, in no cusae did the Aifferancae bha-
twaah thea inland haul coept associated with sanli v and alxlift
appaar aignificant, Therefore, wa ignoraed thie factor in our

calrulationm,
8. aptoLry Suav,

Invantory aavinga depand on two factora: the annual
value of reducad inventory and the pipaline time saved by air-
lift., An additional relavant factor is tha preporcvion of itema
whose Reorder Point (ROP) is reaponaive to the actual ordar and
shipping time (O&ST).

a. Value of Inventory Reduction

If inventory is reduced, a one-time aaving occurs,
plus an annual saving due to having leas of an itom to manage
and lesa obaolescence to deal with., A racent DoD justruction
shows the following breakduwn for the annual cost to hold inven-

toryt1

Invaatment Cost = 10% of total value/year
Storage Cost = 1% of total value/yaar
Obsolescence = No factor given

Other losses u No factor given

The AFIC study showed that reparable jtems in the Air Force in-
ventory had a 6-year average life span and ll.4%/year obsoles-

cence rate.z To be sure less stable iteams were considered, we

1DoD Instruction 4140.39, "Procurement Cycles and Safety
Levels of Supply for Secondary Items," 17 July 1970, Encl. 4,
p. 3, para. II.E.

2

AFLC, op. cit., Vol. 1, pp. 8~2 and 8-3,
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arbitrarily veed a five-year lifo for ona calculation., The
invartment coat amortirved at 10%/year over five yaars is
26,.4%/yaar, Sinca many items may be mora atable, we also used
an arbitrarily higher figure of 10 yvars. The inveatment cost
amortived at 10¥%/year ovar 10 yoaars is 16.3%/year. We assume
othayr loasam at 1% and tolerance on the obuonlescence rate of
+ 30% of the basae figurae ll.4%. The resulting annual value of
inventory saving ranges batwaen 26% and 43%, as given on Table
3-14,

TABLE 3-14

CALCULATION OF INVENTORY REDUCTION VALUE FACTOR

% of Total Inventory Value
Itam Par Yaar
Maximum Mipimum

Storage Cost ) 1.0 1.0
Other Losses 1.0 1.0
Obsolescence

(= 11.4 + 3.4) 14.8 8.0
Amortization 26.4 16.3
Total 43.2 26.3

b. Time Saving

Airlift results in a shorter overseas pipelinae.
The shortened pipaline is the principal element in the total
inventory reduction. In addition, a change in the safety stock
at the overseas depot may occur due to a change in O&ST vari-
ability. However, even if we assume a reduction in O&ST vari-
ability proportional to the reduced 0&ST, the reduction in
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safety stock ia a samall proportion of tha pipaline raduction,
This conclusion fcollowas bechuse a ralatively amall quantity of
an item ia raquiread each month and tho distribution most likely
is Polason. Thorefore, wo ignored tho affact ol safoty stock
changas. 1f and whan inproved data are availablo, thigs assunp-
tion should ba reviewed.

Pipaline time saved by airlift can ba obtained
from several sources; threo are givon in Table 3-15.

TABLE 3-15

TIME SAVING BY AIRLIFT

Days Sourca

22 RAC R-64

27 sample of MSC records showed 3l-day average round
trip for 8,700 one-way route. Pro-rated to 5,240
miles (RAC data base).

39 UMMIPS (Northern Europe, Mediterranean, or Africa)

We assumed the times in Table 3-15 applied to June 1970 and that
the lower limit (22 days) would drop by one-third by December

1974 as a result of technologic.l changes in the shipping indus-
try. The range of assumed time saved is plotted on Figure 3-8,
The product of time saved and value of inventory saved is tabu-
lated in Table 3-16. Linear variations between these limits

are given on Figure 3-9,
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TABLE 3-16

VALUE OF INVENTORY REDUCTION DUE TO AIRLIFT

% of Ttam Value

Maximum Minimum
June 1970 4.61 1.59
Dacember 1974 4.61 1.06

c. Inventory Responsiveness to Airlift

As described earlier,l it was difficult to deter-

mine the proportion of items in overseas depots where ROPs
respond to actual O&ST and the proportion of overseas cargo

items in a buy position. Accordingly, we arbhitrarily assumed

that in June 1970 the proportion of items in a buy position and

in responsive overscas depot systems ranged between 30% and 59%.
We arbitrarily assumed that by December 1974 this would improve
to between 70% and 95%. Figure 3~10 displays this.

C. INPUT' DATA SUMMARY

The calculations described in Section B are summarized in
this section under three categories: (a) data sources, (b) data
used for calculation of the air eligibility criteria, and (c)

data used for sensitivity or error analysis.

l. = Data Sources

A variety of sources are drawn upon for the input data.
Table 3-17 summarizes these sources two ways: (1) It shows what
figures or tables are used for each input datum ILMI used in its

s

lPages 46 and 47.
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TABLE 3-17

INPUT DATA SOURCES
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Source
Current DoD Component
LMI of Function
Data or Cost Factor Calculations | which is like-
ly Future
Source
Peace Cargo Volume Para B.l, p3-3 Supply
Ratio of War: Peace Volume Para B.l, p3-4 Supply
Sealift Intercont. Rate Fig. 3-1 MSC
Airlift Training Capacity Fig. 3-3 MAC
Airlift Cost Within Training
Capacity Para B.3.b. MAC
Distribution of Cargo Charact. Table 3-2 Supply
Airlift Packing Table 3-12 Supply
Sealift Packing Table 3-13 Supply
Inventory Time Factor Fig. 3-8 MTMTS
Inventory Cost Factor Fig. 3-9 Supply
Inventory Responsiveness Fig. 3-10 Supply
Inland Haul Costs
CONUS Not Used MTMTS
o/s Not Used Supply
Airlift Port Costs Table 3-12 MAC
Sealift Port Costs
CONUS Table 3-13 MTMTS
o/s Table 3-13 Supply
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calculation of the criterion, and (2) the table also shows the
DoD component or function likely to serve as the best source l

in the future.

Most of the data are readily available. However,
three types of data are not: (1) cargo volume and character-
istics,‘(2) inventory cost factors and responsiveness, and (3)
packing costs. The first two typec are very important, par-
ticularly in a transition period when historical patterns change

rapidly.

a. Cargo

Cargo volume and characteristics in war and peace,
estimated from individual item analysis, are essential for correct
air eligibility classification as well aé for traffic management
and budgeting. Since projections from historical data can be
made and in view of the difficulty of obtaining cargo estimates—-
requiring many man-years--it might appear fruitless to insist on
obtaining cargo data. However, it is not clear that historical
projections will be accurate enough, especially during transi-
tion from war to peace, as now. Moreover, many other planning
functions probably require those data, hence establishing an
improved data base in this area (probably synchronized with

the budget cycle), at least initially, seams inescapable.

b.  Inventory

Accurate determination of inventory factors--unit

costs and possible pipeline reductions caused by airlift--is most

difficult. In fact, it is virtually impossible unless there is
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accurate computation, for at least key items, of war requirements
and inventory alternat.ves. The cost for such computations is
enormous--easily many man-years-~-and perhaps would not be worth
the refinement as far as air eligibility alone is concerned.
However, inventory calculations or modeling are essential to the
efficient, responsive, management of commodities regardless of
airlift. For example, without such calculations there is little
assurance that mobilization requirements can be met regardless

of air eligibility. Accordingly, the information required for
accurate overseas transportation mode classification shnuld

emerge from ongoing development of inventory management systems.

C. Packing

Enormous effort has been pat into data collection
on packing costs by RAC, IDA/WSEG, and AFLC. Yet there is still
considerable uncertainty in the data. Moreover, packing costs
are a relatively small factor. Accordingly, LMI suggests that
DoD establish routine economic air eligibility first, and
then sample packing cost experience in the field to verify

what, if any, systematic data are needed.
2, Data for the Criterion

Calculations were made for each of five dates: June
1970, June 1971, June 1972, June 1973, and June 1974. For each
date calculations were made for two cargo volume extremes, viz.,
maximum and minimum airlift volume. The choice of upper or
lower range for each input datum was chosen to be consistent
with the extremes. For example, for the calculation of maxi-
mum airlift volume, airlift packing and port costs were set at
the minimum of their range, because this would favor airlift

over sealift. Table 3-18 summarizes those data.
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e caltenlat ton wam made uatng the mid-ranyges value of
each tnput datuam to obtain the dune 1971 valua of the Ay aligls
DMty ertterion,  'The mid=rangs (nput datum {8 mhown on table

3-19 undesr the coluen headed "Haat Rat {fmate "

o panedlivity

A meriew of senmitivity calenlat{ions ware mads waing
tha "Hent Ratimate" as a veferenca, IFlrut, wa partuibed {nven=
tory reaponaiveneas to aca tha impact of a Aupply aysatam more
yaaponmive to actual O&8T, Second, all other variablea (am a
group) ware partuwr) »d halfwvay to the Vimit uaed for wmaximam aiy-
gt ("+850%" on Table 3=19) and than halfway to the limit uased
for minimuwm airlift ("=50%") teo see tha affecta of data uncers=
tainty aa a grouwp. Laatly, each variable waa jndividually par=
turbad halfway to ita upper limit, Table 3=19 gunmarisea the
input data uaed in our sanaitivity analyais,

b, cJoul

The output from the cviterjon calculationa (corveaponding
Lo Table 3-18 input) are given in Tahle J)=20., Tha resulta of the
sanaitivity calculations are given in Table 3-21 and a ranking of
the coat factors by their relative influence on the air eligi-
bility critexrion, amount of savinga and air cargo volumes

appears on Table 3-22.

Data uncertainty of meat of the factoras affects the air
eligibility criterion and the amount of the saving. However, the
list of those inputs which affect the numbar of FSCs suggests
that only a few of the factors, primarily the inventory factora,
actually change the identity of those ituma to be daclairad air
eligible; but the calculations are cowmplicated by the uncer-

tainty of the other factors.
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TABLE 3-22
ESTIMATEDR RELATIVE INFLUENCE ON OUTPUT
June 1571
Order According to:
¢/Ton=Mile Maximum Alr Number of
Alr Saving Eligible FSC's at
Eligibility Cargo Inventory
Criterion Volume Limit Point
at Optimum
Sealift Pack & Inventory Value Airlift Inventory
Port Handling Capacity Value
Sealift Rate Airlift Capacity Inventory
Response

Peacetime Cargo
Volume

Airlift Pack &
Port Handling

Airlift Capacity

Inventory
Response

Inventory Value

Peacetime Cargo
Volume

Inventory
Response

Sealift Pack &
Port Handling

Sealift Rate

Airlift Pack &
Port Handling

War: Peace
Cargo Ratio

Alrlift Rate

Sealift Rate

First item affects column heuding the most for the individual

sengitivity variation shown on Table 3-19.

3_21.

Based on Table
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E. QRERATING COST CALCULATIONS

Fleet operating coata for a 44 hour flying program in June
1971, if no reavenue cargo was carried, are arbitrarily based on

budget figuras cited in Table 3-23,

TABLE 3-23
A ] PERATING GOST CALCULATION
Description Calculation
Alrcraft Type C-141 C-5
Daily Cost, 4k hour flying
program® $2,826 $5,447
Annual Cost/Aircraft,
$Millions 1.031 1.988
Number of Aircraft Assumed 224 27
Annual Cost, $Millions 231 54
Fleaet Cost, $Millions 585
aInterpolated from "MAC Projected C-5 Direct
Operating Cost Factors," May 1970, Budget Division,
Directorate of Industrial Funds, Hq. MAC.

The projected tariffs are figured in Table 3-24 for full

use of the “flying hour program capacity. Table 3-25 derives

the tariffs for 0, 40, and 100% use of the capacity available

for economic cargo.
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CALCULATION OF FY 1971 TARIFF
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Description Value
Priority Cargo, M-STM 508
SAA, EX/ABT etc.g/. M-STM 805
Total Capacity, M-STM 1813
Extra Cost @ .89¢/STM, $Million 16
Ratio: Reimbursable < Direct Operating Cost
c-5 75.8
C=141 % 63.7
Weighted Ratiog/ 66.0
Fleet Cost, Reimbursables/, $Million 188
Capacity, M—STMQ/ 500
Total Cost = 188 + 16, $Million 204
Tariff = Total Cost * Total Cap. ¢/T-M 11.2

Source: Table 3-19 ("Best Estimate"), Table 3-23 and MAC Ibid.

a/ Prorated: (2 hrs ¢ 2.5 hrs) x (500 + 508) = 805.
b/ 231, .637 + _54 , .758 = .66; 285 from Table 3-23.

285 285

285 x .66 = 188,
From Table 3-~19, rounded from 501.5.

e
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TABLE 3-25
TARIFF SENSITIVITY CALCULATION

Description Values
% Use by Economic Cargo 0 40 100
Cargo Volumeé/, MSTM 1313 1513 1813
Extra Costh/ $ M 12 13 16
Total cost® § M 200 | 201 | 204

(3 fg/
Tarif ¢/T-M 15.2 13.3 11.3

Source: Table 3-24

(% x 500) + 1313, where % is from first line

Cargo volume x 16.
1813

188M + Extra Cost

e

Total Cost + Cargo Volume

AR

Y ,.
ki i R R R
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APPENDIX 4

SUGGESTED CHANGES TO DoD DIRECTIVES

A. INTRODUCTION

This Appendix includes drafts of new, or modifications to
existing, DoD Directives and Instructions. These drafts are
designed to permit and encourage use of the economic criterion

presented in the body of the report. Drafts are presented for:

® DoD Directive 4500.9, "Transportation and Traffic
Management"
™ DoD Instruction 4410.6, "Uniform Materiel Movement

and Issue Priority System"

° DoD Instruction (New), "Air Shipment Mandatory
Criteria Values for Fiscal Year ____ "

B. CHANGES TO: DoD DIRECTIVE 4500.9, 27 SEPTEMBER 1968, WITH
CHANGE 2, 10 OCTOBER 1969

i DoD Directive 4500.9 contains general policies for the use
DoD-owned transportation capability. In order to implement the

use of an economic airlift criterion, it is suggested that changes

to the Directive be made as follows:

-
LT 1. Add to the references: (h) DoD Instruction 4410.6,
- "Uniform Materiel Movement and Issue Priority System (UMMIPS).
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2. Add to paragraph IV, €. 1, after sscond santence)
The tochnigque prasented in Enclosure 2 will ba vaad whonevara
(a) a now item im to be brought into the Dob supply syatem (pro=-
visloning), uand (b) procurament of an item is tn be made and the
item ia prosently routinely shippad from CONUS by maalife,

3. Add to paragraph Vv, after the firat sentencet: The
procoduros prosented in Enclomuve 2 shall bhacome effect.ive upon
issuance of a DoD Instruction specifying a valua for the economie
airlift criterion.

4. Add an Enclosure 2 to DoD Divective 45%00.9, autlining
how the economic criterion is to Le uvaed. A avwggented draft

Enclosure is contained in the feollowing pages.

-

- e -
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(Mugyeated Dratt Encloaure 2 Lo Do Directive 4%00,9)

MEE. QX AN BCONOMIC CRUTENION Fol DETEIRMINANG
ANTERCONTINENTAL MODE OF THANBEONTATIUN

Io ANTROLDUCTION

™e wae of ah econopic eriteyion to determine the mode
of Intercontinental tvanaportat fon for Do) rouvtine cargo
can improve tha coat affectivenaas of the bDob, conafdesing
the bob diatribution ayatem an a whole (proourewrent, inven=
toxry management, mterage, reguiaition, iaauve, and tvana=
portation). The ehodce of tranaportation mode influencea
the worldwide inventories of yoods that muast be maintained
to have a reaponsive logiatiea ayaten, Pherefulre, anh eco=
nomie eritarion for cholce of mode aamiata in achieving the
proper level of inventeoriea,

Moat itema in the DoD aupply ayatem are atocked on the
basia of uaing mealift for the intercontinental tranapor-
tation, If such itema were routinely tranaported hy
airlift the inventoriea cuuld he reduced, therehy reducing
proaurementa. In aome cases the reduction in procurement
doea not compenaate for the increased airlift coata. More-
ovar, for many itema, inventory ahould not be reduced
regarxdless of tranaportation mode becauae of mobilization
reserve reguirements and wartime reaupply considerations.
Aa a reault it ia neceasary to develop rules and proce=-

_ durea for accurately determining what itema routinely
should be ahipped via airlift and those via sealift. Thia
encloaure presents the criterion to be used, the data and
calculations reguired to develop such criterion and the
asaignmnent of responsibilities to implement the criterion.
It is assaumed that priority cargo continues to be airlifted
regardlesa of this criterion.

The criterion wvhich determines the bhest mode of trana-

portation considers all portions of the DoD distribution
costs, To realize the maximum benefita from the criterion

each individual, office, and agency concerned muat follow
the procedures and assignmentas as presented., Anomualies
should be brought promptly to the attention of the Office
of the Assistant Secretary of Defense (I&L).
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(Bugyerted Draft Knolosure 2 to bDob Divective 4%00.9)

1T RIWSERUNE

The provedwre of designating itenn as economically
alr mandatory fnvolves five sequential ateps descoribed
below:

A.  DATA_COLLIGTION

The following data are required to valcoulate
the ajr eligibility oriterion:

l. Volume (short ton=mileg) and character-
istics (price density, density, weight)
of the peacetime overseas cargo demand,
by FSC or I'SN, expected for the following
yoar, for outhound and retrograde each
feparately.

2. Ratio of the wartime overseas cargo
volume (short ton=-miles) to the peace~
time volume.

3. Average sealift intercontinental haul
rate ‘tenta/measurement ton-mile)
adjusted for average not volume.

4. Alrlift oversans peacetime outhound
channel capacity (short ton-miles)
within the wrired flying hour pro-
gram aftur .uuction for training,
special miwvajons, airborne exercises,
circuitous routing, peacetime priority
cargo, and loxd factor.

5. Airlift intercontinental incremental
costs (cents/short ton-mile) to fly
outbound channel cargo increments
within the authorized flying hour
program, adjusted for average net
weight.

v b=t e e

6. Packing costs for the average airlift
item ($/short-ton).

oy g et
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(Suggented Draft Enclosure 2 to DoD Directive 4500.9)

7.

10.

1l1.

Aorial poxt handling costs for the average
airlift item (8/mhort-ton). Thes -osts
ahould be the average incremental coat,
i.e., the difference betwaen DoD expenses
if there was no cconomic cargo and the
expanse if there -‘as full use of channel
capacity, divided by the capacity.

Packing costs for the average sealift
item ($/cubic foot).

Seaport handling costs for the average
sealift ltem ($/cubic foot).

Ratio of average annual cost to maintain
inventory to the value of the inventory.
The annual cost will include:

a. Amortization of purchase cost using
the interest rate specified in DoDI
7041.3 and life of the average item
in the inventory system;

b. storage costs specified ir DoDI
4140.39, Fncl 4, para. II E;

Q. obsolescence costs specified in
DoDI 4140.39, Encl 4, para. II E,
based on life of the average modi-
fication in the inventory:; and

d. other loss2s spacified in DoLl
4140.39, Encl 4, para. II E.

Average difference between overseas ship-
ment/delivery time for airlift and sealift
or alternatively average reduction in
0&ST possible at 0/S depot. Proportion of
theoretical inventory reduction actually
achieved world wide for average item air-
lifted.
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(Suggented Draft Encloaure 2 to DoD Directive 4500.9)

l2. Proportion by tonnage of items shipped
overseas that are in u supply system
able to respond to actual 0&ST reductions
without reducing readiness and are in a
"buy" or "repair" position. (In other
words, the proportion of tonnage of po-
tentially air eligible overseas shipments
that are air mandatory.)

13, Airlift incremental costs for cargo beyond
the flying hour program capacity.

B. RANKING ITEMS REQUIRED OVERSEAS
The expected peacetime overseas cargo demand

items should be ranked by $/lb. starting with the highest
value first.

C. CALCULATION

The cost to airlift, 2p, and sealift, 2g, each
item in the ranked demand list will be calculated in order,
using the formulas below. If only a sample of items is
available, the total volume will be assumed to have the
] same distribution as the sample.

ZA = FA X W+ Mx DA x max (W, V/200) (1) -
ZS=Gva+MxESxmax(W,V/40)+JxAtxP (2)
where F_, = Air Packing and Port Handling Cost, $/ton

2
1 = Weight of Item shipped in one year, tons

M = Length of Intercontinental Shipping Distance,

miles
DA = Airlift Rate, $/ton-mile
: A = Volume of Item shipped in one year, cubic feet
i
: GS = Sea Packing and Port Handling Cost, $/cubic foot
Eq = sealift Rate, $/measurement ton-mile

Gy feouf Gon Soe G RS
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J = Cost to Hold and Amortize Jtem, % of item
price/year saved by airlift

At = Time Saved by Airlift, years

P = pPrice of the Amount of an Item Shipped in one
year, $

The estimated peacatime airlift volume of the items
in the ranked list will be cumulated in order, taking
into account the proportion of items able to respond to
O0&ST (IX.A.l2). Wartime airlift will also be cumulated
in order using the ratio of war to peace traffic
(II.A.2). The break-even rate, D, will be calculated as:

D= zs - FA xX W
WxM (3)

In calculating Zg from Equation (2), the inventory
element, (J XAt X P), will be considered zero for those
items in the ranked list below the item where the cumu-
lated wartime airlift exceeds the flying hour program
capacity and break-even rate, D, is less than the airlift
cost above the flying hour program (II,A.l13) or the cumu-
lated wartime airlift exceeds the flying hour program and
D equals the airlift cost above the flying hour program.
The price density ($/l1b.) will be noted.

The calculation process will be terminated when the
peacetime airlift total exceeds the fiying hour program
airlift capacity. The price density at this point is the
air eligibility criterion. Expected peacetime traffic
will correspond to the selected price density.

The criterion for shelf life items will be adjusted
as follows: All items in condition code C (DoD Instruction
4140.27, "Identification, Control and Utilization of Shelf-
Life Items," 12 September 1968) are air mandatory. Those
items in condition codes B or A with two or less years of
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shelf life remaining will be air mandatory if their price
density ocquals or oxceeds that value obtained by adjust-
ing the price-density ($/1b.) figure--call it Y--obtained
above, by the expression:

X =Yy xJXx tl

where X = the criterion in $/lb. for a shelf-
life item

Y = the criterion in $/1b. for other items

J = cost to hold and amortize item as de-.
fined above

tl = gshelf life of item in years

D. CRITERION

The air eligibility criterion, price density
($/1b.) from above, plus the break-even rate, expected
peacetime airlift and sealift traffic, expected savings
and the ratio of the product of break-even rate times
average intercontinental airlift distance to the time
saving (II.A.ll), will he issued. The price density
will be used for item classification. ' The break-even
rate may be used instead of price density by those DoD
components able to do so and with permission of ASD
(I&1,). Peacetime traffic estimates will be used for
transportation planning and evaluation of system
operation.

E. ITEM CLASSIFICATION

Each item or family of interchangeable items
in the supply system whose price density equals or exceeds
the air eligibility criterion will be examined for the
following:

HE N M cy g B N e
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(Suggested Draft Enclosure 2 to DoD Directive 4500.9)

III .‘

ing assignment of responsibilities is made.

and fogistics (A€FD I&L) shall:

1. Is it to be procured or repaired in
the planning period?

2. Are the overseas depots stocking the
item responsive to actual 0&ST?

3. Can the overseas stock be reduced
without impairing readiness or can
readiness and capability be improved
by airlift?

If the answer is yes to all threw, then the item
is declared air mandatory. This examination will also help
supply inventory-saving data (II.A.ll) required for future
calculations.

For each item already classified air mandatory
but which no longer meets the above requirements, the cost
of extra procurement and reclassification will be deter-
mined. If this cost exceeds the extra airlift cost for the
remaining item life, there should be no reclassification.
If the cost does not exceed the extra airlift cost, the
item should be reclassified. An alternate procedure is to
increase the item price~density by the ratio that the extra
procurement and reclassification costs bear to the cost of
required additional inventory. Then if the adjusted price-
density is below the criterion, the item should be recclassi-
fied. Only "air mandatory" items are to be airlifted rou-
tinely.

RESPONSIBILITIES

To implement the concept and procedures above, the follow-

A. The Assistant Secretary of Defense for Installations

1. Desighate a point of contact for all mat-
ters relating to the economic criterion
for determining the mode of intercon-
tinental transportation.
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2. Revise all related DoD Directives and In- f
structions to permit and encourage the use ;
of an economic criterion. |

3. Issue such one-time and periodic instruc-
tions as are required to keep the criterion
current and of maximum value to the DoD.

In May of each year a new criterion value
will be issued for use during the next
fiscal year or until revised.

4, Using the data submission from the com-
ponents, calculate a new criterion value
for the next year in April.

5. Review and analyze the data available and
procedures to determine if:

>
v

a. The criterion or the procedures need
to be modified.

b. Other portions of the distribution
system (other than the intercontinental
leg) can be modified to obtain greater
savings, and

¢. Effective and economic utilization is
being made of the DoD transportation
resourcas.

B. The Secretaries of the Military Departments shall:

‘1. Designate a point of contact for all
matters relating to economic criterion
for determining the mode of intercontinental
transportation. This point of contact shall
have available all appropriate data and in-
formation to insure proper and effective use
of the criteria.

2. Revise appropriate current Department Direc—
tives and Instructions to permit and encour-
age the use of an economic criterion.

e Pt o e e e e e e e
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Issue the criterion values as prcmulgated
by DoD Instruction to all persons, offices,
and agencies involved in determining the
intercontinental mode of transportation of
DoD cargo.

Execute the steps enumerated in Section
II.E. above for all items in the DoD supply
system under their control or procured from
DSA or GSA. These steps will be repeated
each time a new criterion value ($/1b.) is
issued.

Declare all items that meet the specifica-
tions of Section II.E. above to be "air
mandatory" and insure that all such ship-
ments are airlifted.

Advise all involved in shipping of an item
what the routine transportation mode is.

Review and revise the procedures of the
Shipping Service Clearance Offices to permit
and conform with the principle and proce-
dures of economic criterion.

Maintain records to be the source of the
reguired data and to be the basis for
evaluations.

Collect, process, and submit to the OASD
(I&L) in February or upon request the fol-
lowing data:

a. Volume (short ton-miles) and character~-
istics (value density, density weight)
of the peacetime overseas cargo demand
by FSC or FSN, expected for the follow-
ing year, for outbound and retrograde,
each separately.

b. Ratio of the wartime overseas cargo
volume (short torn-miles) to the peace-
time volume.

¢. Packing costs for the average airlift
item ($/short ton).
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d. Packing costs for the average sealift
item ($/cubic foot).

e. Ratio of average annual cost to maintain
inventory to the value of the inventory.

f. Average difference between overseas
shipment/delivery time for airlift and
sealift or alternatively average reduc-
tion in 0&ST possible at overseas depot.
Proportion of theoretical inventory
reduction actually achieved worldwide
for average item airlifted.

g. Proportion by tonnage of items shipped
overseas that are in a supply system
able to safely respond to actual O&ST
reductions and are in a "buy" or "repair"
position.

h. The overseas seaport handling costs for
the average sealift item ($/cubic foot).

lo0. Report all anomalies caused by the use of an
economic criterion for mode determination
promptly to the OASD (Is&L).

C. The Single Manager for Ocean Transportation shall
collect, process, and submit to the OASD(I&L) in February
or 'upon direction the average sealift intercontinental haul
. rate (cents/measurement ton-mile) adjusted for overage net
volume. Expected peacetime sealift traffic will be used for .t
planning purposes.

ot i el ¢

D. The Single Manager for Airlift Services, shall:

1. Designate a point of contact for all matters
relating to an economic criterion for deter-
mining the mode of intercontinental trans-—
portation, This point of contact shall have
available all appropriate data and information
to insure proper and effective use of the
criterion.

l
I
!
l
I
1
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2.

Maintain records to be the source of the re-
quired data and to be the basis for evaluation.

Collect, process, and submit to OASD(I&L) in
February or upon request the following data:

a. Airlift overseas wartime and peace-
time outbound and retrograde capacity
(short ton-miles) within the authorized
flying hour program after deductions for
training, special missions, airborne
training, circuitous routing, peacetime
priority cargo, load factor, and risk.

b. Airlift intercontinental incremental
costs (cents/short ton-mile) to fly
outbound channel cargc increments with-
in the authorized training hour program,
adjusted for average net weight.

¢. Airlift incremental costs for cargo
beyond the flying hour program capacity.

d. Aerial port handling costs for the
average airlift item ($/short-ton).

e. Actual airlift cargo volume for preced-
ing period by the following categories:
outbound priority, outbound air manda-
tory, both of the preceding, morale, and
retrograde.

Evaluate the use of the criterion to insure
that maximum benefits are being obtained.

Use expected peacetime airlift traffic for
planning purposes.

Report all anomalies caused by the use of an
economic criterion for mode determination
promptly to the OASD(I&L).
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1. The Single Manager for Mititavy Trafric, lLand
Tranaportation, and Common-User Ocean Terminala, shall)

1. Maintain recordas to be the rowrve of the
rogquired data and to be the baaian for
avaluationn,

2. Colleet, process, and subnit to the OARD(IN))
in Pebeuary or upon regueat the CoNUS npeaport
handling conta for the average acalift iton
(§/cubice foot) .

C.  CHANGES 40: _DoD DIRBCTIVE 4410,6, FEIRUARY 18, 14949)

To implement and permit the use of an economic air aligibility
criterion, a number of changes to UMMIPS are neceasary., Raajcally,
our suggested changes nodify the ayatem only to the extent of per.
mitting a Reguired Delivery Date (RDD) that is based on the eno-
nomics inveolved in the distribution of material., our suggestoed

changes are:

1. Add paragraph I.C,5. to Enclosure 1 as followa: Aly
Mandatory: The designation given to an item in the DoD supply

system that is economic to slip routinely via airlift,

2. Add paragraph VI.B.3.a.(4) to Enclosure 1 as followa:
The item has been declared "Alr Mandatory" and worldwide inven-
tories have been adjusted to roflect the Order and Shipping
Tinmes (0&ST) for airlift transportation. Failure to meat the
RDD so determined will cause overseas depots to dip into safety

stocks and submit high-priority requisitions.

3. Add paragraph VII.C. to Enclosure 1l as follows:
Materiel whose stock record indicates that the item is "Air
Mandatory" will be returned from overseas via airlift irrespec-
tive of the Priority Designator. If regular airlift is not

adequate, expedited sealift will be used.

aE S M & ay
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U HUQUBBTED DRAFE QFF NEW Dob ANSTRUCTION STATING CRUTERLD
YALUEY

DEPARTMENT OF DREFENIR INTRUCPION

Subdecty  Ar Biigihility ¢rdterfa Valuea for 1acatl Yeay 19792

Rata (a) Dod Divective AK00,9, "Pranrpuatation and ™arfie
Managenment * 27 Heptembay 190

X Purprosly  thia inatruetion taavnes the Aty Rliigibhility

eritoria valuesn to be ueed {n doetermining the mode of
intevcontinental tyanaportation to be waed for ahipnent of
matariel 4n the Dob dintaibution uyatem,

I1. ARPPLICAMILLIIN. AND _8COPN  “Yhe provisiona of thia in=

atruction apply Lo all bob eomponantsa and te all Jtoma
in the bab diatribution system, The provialone alan apply to all
naw itema entering the ayutem whether duxinu proviaioning or
initial procuruement,

111, POLICIEY

A The aily eligibility oriterion value to be uaed
except for shelf-life itema during Fiacal Year 1972 or until
veviaed 1w $3.87 pe: pound,

B, The air eligibility criterion value to be used
for shelf=life itema during Fiscal Year 1972 or until reviaed in
given in the following achedule:
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Hhelt Lafe Codoe fhaelf Life Pariod, Montha critarion, §/1b.,
)] 4 0.17
N ) 0.2
® 6 .26
u ¥/ 0,30
I a 0,34
Jd ) 0.38
R 10 0.43
I 1l 0.47
1 la 0.5
M 13 0.56
N 14 0.60
p 15 0.64
Q 16 0.69
R 17 0.73
8 18 0.7
i\ 2l 0.90
2 24 1.03

All othara | a8=120 1.47

C. The peacetime asalift tLraffie expected from use
of the current air aligibility criterion ia 33,5 hillion weasure-
ment ton-milen/yearv,

D. The paaceaetime outhound routine resupply airlift
truffic expected from wae of the current aiy eligibility criterion
ia 200 million short ton-niles/year.

B, The curront break-even rate for airlift is 6.82
cents/ton-mile, 'the ratio of the product of the break-even rate
timea average airlift distance to time saved by airlift is $13
per ton-day.

F. Any retrograde traffic whose price density is
between $3.87/pound and § .75/pound may be designated as air man-
datory at the option of the Service Departments.

G. The procedures presented in Enclosure 2 of refer-
ence (a) will be followed in using these criteria values.
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V. RESPONSTDLLIIINS
Tha haada of all Dol components shall:

A, Insure that tho crxiteria value spacified in this
inatruction ave promptly circulated as appropriate,

D, Inoura that the ariteria values are proporly
used aas directed by the yeferenced enclosure,

cC. Insure that transportation regquirements and budgets

are adjuated to reflect the trafiic expected from uwse of the
aritaria valuan,

D. Insure that all of thair portions of thao DoD dis=-
tribution syatam react to the new critarion values and include it
in al) appropriate determinations,

E. Report all savings when using the criteria,

F. Report to the OSD(I&L) anomalies that develop which
are caused by the use of the criteria.

V. EFFECTIVE DATIS AND IMPLEMENTATION

A, This instruction is effective the first day of
the designated fircal year,

B, Appropriate DoD component directives, instructions,
and manuals will be issuod or modified and distributed prior to
the effective date.




